“ “ 

This is one of the simplest and most reassuring equations in the Cable Industry. It means that, 
for wiring cables and flexible cords, the AE! Cable Division can offer you three times the Eager 
Beaver Service which you enjoyed of yore. Their combined resources can give you three times 
the willingness, threesti t r In i . t’s.good to know, 
inthe hazards of mo | ty@u can rel stan 

onits ownlegs. An e r it sim of them! 


AEH I CAB LE DIVISION asscciatea Electrical Industries Limited 


Cable Sales Department 51/53 Hatton Garden London EC1 Tel: CHAncery 6822 
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The artist’s impression shows 
the completed core and 
winding assembly of a 

120 MVA 275/132 kV Auto 
transformer being lowered 
into the vacuum drying 
chamber at Fuller Electric Ltd. 


RIB Electrical Steel 


LAMINATIONS of all types, in all sizes and in all 


grades of material. 


FERROSIL hot-rolled and cold-reduced electrical sheet 
and strip, and hot-rolled transformer sheet. 


The material for this core 
was supplied by R.T.B. and 
cut and assembled by 
Fuller Electric. 


ALPHASIL cold-reduced grain oriented transformer 
sheet and strip. 


Richard Thomas & Baldwins Limited 


Enquiries for sheet and strip to be addressed to RICHARD THOMAS & BALDWINS (SALES) LTD., 
WILDEN, STOURPORT-ON-SEVERN, WORCS. 

Enquiries for laminations to be forwarded to RICHARD THOMAS & BALDWINS LTD., 

COOKLEY WORKS, BRIERLEY HILL, STAFFS. 
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LET 101 


Lighting is an art and a science; it needs imagination 
and expert knowledge. From an unrivalled range of 
lighting fittings you can make the right choice. Our 
comprehensive service covers the supplying of single 
fittings to the designing of a complete lighting scheme. 


If you have not already received our leaflets 101 and 
102 we shall be pleased to send you copies. They 
include many new ideas. 


T1.39 


(supplied in three sizes) | Cc oO U a T Rl ES Y, =) oO = Ee 


Pees Glin Ges PE CIALIS TS 


COURTNEY, POPE (ELECTRICAL) LTD | 
AMHURST PARK WORKS : Tottenham London N.15 

Telephone: STAmford Hill 1270 (fifteen lines) 

BRANCHES 

4/10 Chatham Street, Manchester 1 (Central 1837) 

Nechells House, Dartmouth Street, Birmingham 7 (Aston Cross 4541/2) 
17 Wellington Street, Leeds 1 (Leeds 3-4549) 


a 
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you have never seen 


OFFICE LIGHTING 


like this before... 


Pleasant working environments with accompanying efficiency call for reasonably high levels of illumination—but such high level 
1 illumination must be free from discomfort glare. 
Merely to increase the light source brightness results in excessive glare from the lighting fitting. The answer is low brightness 
fittings of high luminous output—‘Comfort in Lighting” fittings developed by G.E.C. 
The G.E.C. range of ‘‘Comfort in Lighting” fittings is the only one which meets the recommendations for every type 
of installation of the new Code for Good Interior Lighting issued by The Illuminating Engineering Society. 
You could see lighting like this every day in your office, by installing G.E.C. ‘Comfort in Lighting”. Write for the 40 page illus- 
trated brochure F4695 or better still, ask us to send a Lighting Engineer. Our Lighting Advisory Service is entirely free and 
without obligation. 
i} 
J 
h 
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comfort in lighting 


means high level illumination without discomfort glare. 


GEC 


LIGHTING AND HEATING GROUP - THE GENERAL ELECTRIC CO.LTOD. MAGNET HOUSE . KINGSWAY - LONDON - W.C.2 
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THE LATEST @) swiTcHGEAR CATALOGUE 
I4th EDITION IS NOW. AVAILABLE 
COMPREHENSIVE 200 PAGE FULLY ILLUSTRATED LIST 


=) 
SHOWS THE RANGE OF QP ELECTRICAL cn 
SWITCHGEAR AND ACCESSORIES 9 
3 CONCISE DATA AND PRICES AT A GLANCE rd 
Basch eee ; e > 
“WRITE. FOR YOUR COPY TO-DAY a 
BILL SWITCHGEAR LTD 
ASTON LANE - PERRY BARR 
BIRMINGHAM: 20 
LONDON, S.W.1 MIDLANDS NORTH MIDLANDS EAST MIDLANDS _ BRISTOL 4 LEEDS, 14. CHELTENHAM MANCHESTER, 3. GLASGOW BELFAST 
A. W. ZELLEY, G. H. GARBETT, C,G. BACHELOR, J. A. PEARCE, W. L. WHITE NN. SHARPLES, Cc. GEARING, J, BALLANTINE, J. DJ HARRIS, R.-A, SIMPSON, 
-N. PAYNE, H. WILLIAMS, HEAD OFFICE, HEAD OFFICE, CLOTHIER RD. G. SUTTON, HIGH ST, J.H. RAMSAY, SANDYFORD PLACE DONEGALL ST, 
R. W. HANKINSON, HEAD OFFICE, WOODLANDS FACTORY. B, J. WEBLIN, 


GILLINGHAM ST. WATKIN ST. 
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I.C.1. PLASTICS FOR MODERN LIGHTING 


‘Flovic’ translucent foil 
for luminous ceilings 


Today many showrooms and similar establish- 
ments are lighted effectively by luminous ceilings. 

‘Flovic’ translucent foil has been specially 
formulated for luminous ceilings. It is tough, 
free from the risk of discoloration, resistant to 


burning and optically efficient. 


‘Flovic? is the registered trade 
mark for the vinyl copolymer foil 


Vacuum forming panels in ‘Flovic’ vinyl copolymer sheet in 
manufactured by I.C_I. 


the T.S. and D. Dept. Laboratories, I.C.I. Plastics Division. 


This shows a ‘Sylvalume’ lighting sys- 
tem made by Atlas Lighting Ltd., 
installed in a Service Centre of the 
Merseyside and North Wales Electricity 
Board. This system, which gives a 


, 


diffused light, incorporates 3’ x 3 
dishes vacuum-formed in ‘Flovic’ foil. 
Some of the dishes have a patterned 
finish and others a plain finish. An 
octagonal type diffuser is also available 
in this material. 


ASS 


; fic) IMPERIAL CHEMICAL INDUSTRIES LIMITED + LONDON S.W.1 
Qe 
ow, 
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with 
: Class ‘E’ Insulation 


eo 
a 
A new range of induction motors— 


squirrel-cage, Type NC 
and slip-ring, Type NW 


Class ‘E” insulation permits a temperature 
rise of 65°C in accordance with BS 2613/1957 
and compared with conventional class ‘A’ 
insulated motors, these new machines have 


* SMALLER OVERALL SIZE 
AND COST /or a given rating, with 


* COOL OUTER CASING 


available for 


early despatch 


\ 
Note: Smaller motors with class ‘E’ insula- 


tion are available in the range 1-75 HP, with 


3 
B.S. Dimensions. Also available is a wide 


range of suitable control gear. 
for further details send for publication 3512-1 


Motor and Control Gear Division 


Associated Electrical Industries Limited 
RUGBY AND MANCHESTER 


A5533 


Lad 
( 
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factor, enabling a considerable amount of detail to be displayed with 


a r 
f Nn fi X clarity in a small area. Simple changes, e.g., from ‘‘Close”’ to ‘‘Open”’ in- 
ae 
dications of a circuit breaker, are made without removal of symbols, whilst 
more extensive changes, e.g., the addition of a sub-station, are made with 


a 
1 i a | Mm S ease and simplicity and without the use of special tools. A full comprehen- 
sive range of symbols is available. 


With this form of construction it is not necessary to replace a diagram 


The STC Tele-Control Pin Fix diagram meets the need for a neat, 


permanent and economic manually set mimic diagram for electrical dis- 


tribution systems and industrial applications. It has a very good space 


when the size and requirements of a system change. The addition of the 


POWER NETWO RK necessary number of panels and rearrangement of the diagram is all that 
is required to display the new conditions of the system. These diagrams are 
INDICATION & suitable either for a wall or floor mounting and the framework can be 
p finished to match the existing surroundings. 

ROCESS 


CONTROL 


Write for leaflet D/X12 


INDUSTRIAL 
ELECTRONICS 
GROUP 


Srandard Telephones and Cables Limited 


INSTRUMENTATION AND CONTROL DIVISION 
BURLEIGH HOUSE - GREAT CAMBRIDGE ROAD - ENFIELD +*+ MIDDLESEX 


61/6R 
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The Cost of Dirty Conditions 


is reduced quality and output, greater 


depreciation, and increased accident risks, 


so CLEAN UP with 


te 
Details of Sturtevant Industrial 


Publication 5014/5 which wil VACUUM CLEANERS 


be supplied on request. 


the only satisfactory means of removing dirt, dust, litter, spillage, 
2 swarf or similar refuse from all types of surfaces, machinery, 


containers, crevices, recesses, fabricated assemblies, etc. 


Compact, mobile, low in power consumption, and available in 
many sizes and capacities, Sturtevant machines meet innumerable 
cleaning requirements throughout Industry, and give trouble-free 


service under all conditions. 


%& Sturtevant machines provide the cleanest, simplest, and most effective 
means of cleaning boiler flues. 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 
AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., MILLER ROAD, VILLAWOOD, N.S.W. 
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There comes a point in every design where the 
practical takes over from the theoretical. Up 
to this point all equipment of the same kind 
is—potentially at least—the same because 
theory is common ground. Beyond it success 
depends largely on experience; on having done 
the job many times before. It is here that the 
differences between motors with the same 
specified performance show up, and the word 
performance itself takes on the wider, vaguer, 
but essentially more realistic, meaning which 
includes those things—robustness, reliability, 
ease of maintenance—which an engineer has 
in mind when he thinks of a first-class job. 


A very simple example of this essentially 
empirical approach is provided by the bracing 
and anchoring of the end windings of large 
A.C. motors. Many such machines are re- 
quired to start direct-on-line or to have to 
deal with arduous braking duties. In these 
circumstances, the forces between coils are 
very considerable and the design of the end 
bracing is particularly important. It might 
well be thought that the windings would be 
most effectively braced at their outer ends, 
but experience has shown that this is not so. 
The forces are greatest about half way along 
the out hang and the greatest stability is 
achieved when a frame-anchored bracing 
ring is placed at this point. A further un- 
anchored ring is.fitted at the coil evolutes. It 
is in detail of this kind that a manufacturer’s 
experience shows itself. 


-~(fompton Parkinson 


LIMITED 


Makers of Electric Motors of all kinds A.C. and D.C. 
Generators, Cables, Switchgear, B.E.T. Transformers, 
Instruments, Lamps, Lighting Equipment, Batteries, 

Stud Welding Equipment, Traction Equipment, Ceiling Fans. 


CROMPTON PARKINSON LTD - CROMPTON HOUSE - ALDWYCH - LONDON +- WC2 
AC612 
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INTERNATIONAL 
SYNTHETIC 
RUBBER 


CHOSE 


BELMOS 
FLAME PROOF SWITCHGEAR 


Deer 
aC a 


The International Synthetic Rubber Company Limited required flameproof 
switchgear for their manufacturing plant at Southampton—switchgear 

which had to be of the utmost reliability, offering complete protection against 
any explosion hazard. They chose Belmos because of its reputation for 
safety and performance above or below ground. If you are interested 


in switchgear for industrial or flameproof applications Belmos would be glad 


the Belmos company limited to put their resources—over 40 years devoted exclusively to the design and 
BELLSHILL LANARKSHIRE manufacture of motor control gear—to work for you. 
LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 
PAM 403 B 


Aa 


GO YEARS OF PROGRESS... 


P.V.G. INSULATED POWER GABLES 


CONNOLLYS 


PAPER INSULATED POWER GABLES 


PILOT AND CONTROL GABLES 


= _ Sh 
\ — : — A osetia 
‘ seen 2 | ai set = 
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TELECOMMUNICATION CABLES 


Connollys plastic insulated and sheathed cables are 
servicing telephone administrations throughout the 

world. Cables can be armoured with protected 

galvanised steel if there is a danger of mechanical 

damage, or they can be supplied with inbuilt catenary for 
overhead suspension. All cables are suitable for 


installation in tropical conditions. 


Send for publication B.11A (Polythene Insulated) 
and publication B.14A (P.V.C. Insulated) 


WIRING SYSTEM CABLES 


Connollys stock a wide range of plastic insulated 


and sheathed cables in accordance with 
B.S. 1557 (Polythene insulated, P.V.C. sheathed) 
and B.S. 2004 {P.V.C. insulated, P.V.C. sheathed), 


Further details on request. 


‘BLACKLEY’ INSULATING TAPE BICC. 


HOME BRANCH OFFICES AND STORES GROUP 


‘Blackley’ Tape has been produced by Connollys since 


1895 and its adhesive and insulating properties are LONDON: 23 Starcross St. N.W.1. Tel: Euston 6122 


BIRMINGHAM: 39-44 Watery Lane, Bordesley 9 
Tel: Victoria 4991-2. Telex: 33-309 


never ‘strip’ because the rubber compound is frictioned on NEWCASTLE-UPON-TYNE, 1: 6 Baltic Chambers, Quayside 
Tel: Ponteland 3128 


LEIGHTON BUZZARD: Vimey Drive. Tel: 3470 


appreciated throughout industry. The adhesive surfaces 


to both sides of specially woven cloth. Available in 


widths 4” to 2” in 5, 10, 25 and 50 yard rolls, 


CABLE DIVISION Send for publication No, B.12. 


CONNOLLYS (BLACK EEY) Limits 


HEAD OFFIGE AND WORKS MANCHESTER 9 Tel; CHEETHAM HILL 1801 Grams: CONNOLLYS BLASK\\: 
ee Ge Clits 


7 
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Intermediate in cost between phosphor bronze and 
beryllium-copper, the new Mallory 53 nickel-silicon-copper 
alloy has mechanical properties at least equal to those of 
conventional phosphor bronzes and brasses, coupled with a 
far higher electrical conductivity. Thermal conductivity, 
too, is high. 
The material is ideal for contact support springs, especially 
.._ in miniature components, and is supplied as strip in the 
eke «oy precipitation-hardened condition. All spring-forming 
\_S operations can be performed without the need for further 
., heat-treatment. Finished parts to users’ drawings can be 
produced. 


Full technical details on request 

* current capacity “itypical 
Re , & Specific gravity 

aa fe gi- t reatment Vickers hardness 


Tensile strength, tons per sq in 
Elongation, per cent (2 inches) 

0:1% Proof stress in tension, tons per sq in 
Electrical conductivity, per cent /.A.C.S. 
Thermal conductivity, c.g.s. units 


JOHNSON, MATTHEY & CO., LIMITED controlling MALLORY METALLURGICAL PRODUCTS LTD. 
73-83 HATTON GARDEN, LONDON, E.C.! Telephone: Holborn 6989 


Vittoria Street, Birmingham, |. Telephone: Central 8004 75-79 Eyre Street, Sheffield, |. Telephone: 29212 
M11/683 
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Street Lighting 


When engineers at the General Electric Company Ltd., 
Shaw, designed their auto-pumping and filling equip- 
ment, they relied on *VARIAC continuously-adjustable 
transformers for stepless regulation. 3 


The plant illustrated is used in the final stages of sodium 
lamp manufacture, automatically cycling the pumping, 
baking and filling. 


Whenever a stepless A.C. control is needed a VARIAC 
is usually available from our range of over 300 models. 
For normal single or three-phase supplies ratings up to 
25.2 kVA are standard designs, but other special ganged 
assemblies can be offered for heavier duties. 


VARIACS are compact in design, relatively light in 
weight and have the exclusive *~DURATRAK contact 
surface to resist oxidation and permit initial surges up 
to ten times the rated current. 


OUR CATALOGUE IS AVAILABLE ON REQUEST. 


*Registered Trade Mark 


Photographs by courtesy of The General Electric Company Ltd. 


THE ZENITH ELECTRIG COMPANY LIMITED 


ZENITH WORKS «+ VILLIERS ROAD + WILLESDEN GREEN * LONDON N.W.2 
Telephone: WILLESDEN 6581/5 Telegrams: ‘“VOLTAOHM, NORPHONE, LONDON” 


ee sere + een 
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THE STEEL 
COMPANY 
OF WALES 


VELINDRE 
WORKS 


The electrical distribution within 

the Velindre Works is controlled by 
Reyrolte 3-3-kV 150-MVA air-break 
circuit- breakers. 

Reyrolle also supplied the 33-kV 
1000-MVA outdoor small-oil-volume 
circuit-breakers controlling the 


incoming supply. 


Photographs by courtesy of The Steel Company 
of Wales and the South Wales Electricity Board 


Reyrolie 


CONSULTING ENGINEERS: McLELLAN & PARTNERS 


A. REYROLLE & CO. LTD » HEBBURN - COUNTY DURHAM - ENGLAND 
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Maximum legibility and good taste are combined 
in the Gents wall clocks shown here. 


Styled by a leading industrial designer they 
provide a choice of standard models which fit 
happily into present-day surroundings and décor. 


These and others in the extensive Gents range 
have been selected by the Council of Industrial 
Design for inclusion in Design Index. 


All are available for operating either on A.C. 
Mains or as part of a Master Clock System. 


Most models are now available from stock 
Full details and literature on request 


GENTS 


ret eee Cour be) R 


ELECTRIC CLOCKS 


GENT & COMPANY LIMITED, 
Faraday Works, Leicester. Telephone: 36151 


London Office & Showroom: 
47,Victoria Street, S.W.1. Telephone: ABBey 6888 


Saati issn denen teres 


Also at: BIRMINGHAM. BRISTOL. EDINBURGH. GLASGOW. NEWCASTLE. BELFAST 


eR 
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This cable costs less and 
IS easier to lay and joint 
—|t’s Solidal 


Solidal—the insulated cable with conductor cores of solid aluminium—is light, compact 
and cheap. It is readily manipulated and easy to lay and joint. Now available from 
leading cable makers, Solidal offers real economic advantages. Its design and 
development are an example of the forward thinking and research resources of Alcan, 
which could be of help to you too. If you have a problem that aluminium might solve, 


why not get in touch with your nearest Alcan office? 


COMPACT, LIGHT AND EASY TO JOINT 


the solid sector-shaped conductor cores are of 
extruded aluminium each insulated by appro- 
priately coloured PVC, the whole is lapped 
with clear tape. Outside this, a single layer of 
rectangular, hard aluminium wire is wound, 
serving the double purpose of armour and 
neutral. Over all is extruded the outer sheath of 
PVC. Solidal was developed by Alcan. 


ALCAN INDUSTRIES LTD 


A member of the ALUMINIUM LIMITED OF CANADA group of companies 


FORMERLY NORTHERN ALUMINIUM CO. LTD. dy 
Makers of Noral Alloys lh, 


Sales Offices: BELFAST: Donegall House, 7 Howard Street. Belfast 32805 + BIRMINGHAM: ALCAN 
Devonshire House, Great Charles Street 3. Central 7393 + BRISTOL: Peloquin Chambers, 
18 St. Augustine's Parade |, Bristol 20351 - GLASOW: 73 Helen Street, Govan SW. Govan 3693 
LEEDS: 26-27 Park Row |. Leeds 3362! - LONDON: 50 Eastbourne Terrace, W2. Paddington 328] 
LUTON: 57 Bute Street. Luton 73645 - MANCHESTER: 23 Princess Street 2, Central 9335 
NEWCASTLE UPON TYNE: Groat House, Collingwood Street 1. Newcastle 20878 
Castings & Forgings Sales Division: Middlemore Road, Handsworth, Birmingham. Northern 367! 


/ 
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; Photo by courtesy of Chief Mechanical & Electrical Engineer, B.R. (W.R.) Swindon 
..+ Overhead Busbar Trunking 4 : 


is now widely used for the distribution of 
electrical power to large numbers of 
machines and electrical equipment. Revo 
Electric can supply trunking to cover your 
specific requirements. Standard busbar 
sections each 12ft. long with plug-in 
positions every 2ft together with right 

angle bends and T junctions and fused plug- 
in boxes enable installations to be quickly 


carried out. May we quote you? REVO ELECT FIC 


REVO ELECTRIC CO. LTD., TIPTON, STAFFORDSHIRE 
A Duport Company famous for cookers, fires, fluorescent and industrial light fittings, power tools, street lighting, switch and fusegear, etc. 
Showrooms:— LONDON 30 Gt. Queen St., Kingsway GLASGOW 345 St. Vincent St. MANCHESTER Revo House, Parsonage 
LEEDS 36 Park Cross St. CARDIFF Revo House, Frederick St. NEWCASTLE 22 Eldon Square BRISTOL 19 Portland Square 

BELFAST 9 College Court DUBLIN 39 Lower Gardiner St. W & W 86 
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Designed for use with for :— 
38 m.m. vehicle bulbs. FIRE TENDERS 
This Unit can be supplied EXCAVATORS 
with heavy stirrup for CRANES 
fixed mounting, or for COMMERCIAL 
transportable use with VEHICLES 


carrying handle and heavy 


& MARINE USE 


steel drum _ stand for 


housing trailing cable. Full details on request. 


R.E.A.L. 1s A REGD. TRADE MARK 


LOW VOLTAGE 
HEAVY DUTY FLOODLIGHT 


ROWLANDS ELECTRICAL ACCESSORIES LIMITED, R.E.A.L. WORKS, BIRMINGHAM, 18 


(WRIGHT? Motorised Heavy Duty GRINDING SPINDLES 


are readily adaptable for surface grinding and internal grinding, when used as 
ATTACHMENTS ON BORING MILLS, PLANING MACHINES AND HEAVY 
LATHES, ETC. 


Illustrated are two Type HRF/S 
units fitted with slanted side 
flanges (feet) for slide rest 
mounting, having, respectively, 
12” and 18” snout extensions. 


et ee Ko 


The rigid steel stator can be fabricated with any shape of FIXING FOOT (DRILLED or 
undrilled; with or without TONGUE), SHANK, BRACKET, END FLANGE, etc. for * The motors used in the con- 
SLIDE REST mounting, TOOL POST mounting, etc., to suit CUSTOMERS’ SPECIAL 


REQUIREMENTS. struction of our Grinding 
Snout extensions are available from 44” up to 18”. * Spindle units are of the 

Rea tacit, oe squirrel cage, totally en- 
The Type HGR units are fitted with sliprings to permit “ planetary grinding” where the work closed dust proof type, and are 
piece is stationary and the grinding spindle is mounted on the face-plate of the machine available in ratings of 2 B.H.P. 
ive at 2800 R.P.M. and 2 and 3B.H.P. 
The Types HGR are available with standard snout extensions of 6”, 12”, 18” or 24”. at 1450 R.P.M. A.C. 3 phase, 


WRIGHT ELECTRIC MOTORS «=» LTD. snedasci apa iee calc 


: ? a ; chrome spindles, carried in 
Manufacturing Electrical and Mechanical Engineers precision ball thrust and roller 


Phone: Halifax 60201/2 HALIFAX Grams: MOTOR, Halifax bearings, the complete rotors 
Telex No. 51101 ESTABLISHED 1900 are dynamically balanced. 
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A new versatile labelling system... 


These unique labels can be made up ina few minutes from a plastic channel and individual letters and figures. 
They can be assembled on site without waiting for engraving, readily altered if necessary and 
are cheaper than other types. 

Channel supplied in 3 ft. lengths; figures, letters and spacers packed in 
transparent envelopes of 50. Fixed with standard 4 B.A. 
or No. 6 self-tapping screws. 


Write for 


samples and prices 


REF 1103 BRIMSCOMBE - STROUD - GLOS : TELEPHONE BRIMSCOMBE 2208 (3 LINES) 


F "i 
ISOLATOR 
O 


SWITCHES MERCURY 


660 v. 60 ampere capacity 
A.C. with door interlock 
mechanism 


| THE MERCURY SWITCH 
MANUFACTURING COMPANY 
LIMITED are the largest specialised 
manufacturers of Mercury Switches 
| in Great Britain. These are made 
to exceptionally high and uniform 
standards of quality. 

Since its inception in 1932, this 
Company has concentrated solely 
on the production of Mercury 
Switches. It has thereby obtained 
the widest possible experience 

and expert knowledge of design, 
manufacture and application. 


We invite 
your enquiries THE MERCURY SWITCH 
Manufactured by 


MANUFACTURING CO. LTD. 
WEST DRAYTON - MIDDX. 
ASQUITH ELECTRICS (Colne) LTD. West Drayton 3157 
formerly Colne Switchgear (K. & W.) Ltd. 


Walton Street, Colne, Lancs. 
Telephone: Colne 1394/5 
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PLATINUM METALS* 


ARE 


INDUSTRIAL METALS 


OFFERING THESE OUTSTANDING PROPERTIES 


Peak Catalytic Activity 

High Temperature Stability 
Exceptional Chemical Inertness 
Superior Wear Resistance 

Low Vapour Pressure 


A big output of antibiotics with no product 
contamination; that was the catalyst problem 
faced by The Lederle Laboratories Division 
of Cyanamid of Great Britain Limited. They 
solved it by using a platinum metals catalyst. 


The Platinum Metals, platinum, palladium, 
rhodium and ruthenium, possess peak cata- 
lytic activity. Many hydrogenation, oxidation, 
dehydrogenation and dehalogenation re- 
actions can be initiated and speeded up with 
economy by using a Platinum Metals catalyst. 


Engelhard Industries Limited fabricate and market 
the Platinum Metals refined by The International 
Nickel Company (Mond) Limited 


A platinum metal may be the 
cheapest answer to a heat or 
corrosion problem. 


qsena for this booklet to: 


ENGELHARD INDUSTRIES LTD 


BAKER PLATINUM DIVISION, 52 HIGH HOLBORN, LONDON WC1 


TGA PMI 
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LASSO No. 92 PVC Electrical Tape 
can do everything but walk — 


lll. HU Ly, 
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Peds LT. TAKES EVERY JOB IN ITS STRIDE! 
\ 


Lasso No. 92 has so many properties, so many uses, we could fill 
this page with them. And dull reading it would make. A lot of stuff 
about pliability, water resistance, acid resistance, wrapping, 
jointing, insulating, binding, splicing — that sort of thing. Far better 
send for our alert young representative, he makes it sound interesting. 
Ask your secretary to drop us a line today. 


SEND TODAY FOR OUR WALKIN’, TALKIN’, THINKIN’ REP 


LASSOT MPES 


i | 
wn lb 
for all electrical and industrial uses 
SMITH & NEPHEW LIMITED * WELWYN GARDEN CITY + HERTFORDSHIRE iS6N: 
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Man with power behind him «-; 


a bright new future ahead. A bright future...awarm 
future ...and a comfortable one as well, in fact— 
because the man with a giant Ferranti transformer 
behind him is helping to bring the benefits of a new 
electrical age to hundreds of industries and thousands 
of homes. Incidentally, giant transformer, did we say? 
Not an exaggerated description, surely, for an iron- 
clad object as big as a house and weighing all of 
180 tons? Other Ferranti giants recently delivered are 
already in action at Niagara, at the Kariba Dam and 
the British National Grid. 


As you might suspect, not all Ferranti transformers 
are this large, of course. Those in many modern 
aircraft weigh only a few ounces—and Ferranti 
technicians are constantly experimenting to make 
each of their many types smaller, quieter and easier 
to transport. Ferranti have always been pioneers. 
In engineering... the aircraft industry... scientific 
establishments... business organisations. ..inall 
of these, Ferranti products are hard at work. And 
Ferranti research continues... 


First into the Future 


Ferranti Ltd,, Head Office: Hollinwood, Lancs. London Office: Kern House, 36 Kingsway, W,0.2, 
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Weekes 

“‘SAFETEE’ 

- combined switchfuse 
with interlocked plug 


* 
° % Standard rating up to 500 amps, 500 
i volts A.C. or D.C. 
- %* Totally enclosed, watertight or 
weatherproof to order. 
* 
% Quick break. 
e 
% Fully interlocked. 
® ; The SWITCH- 
%* Cartridge Fuses. GEAR and FUSE 
@ 
%* Cable entries as required. SPECIALISTS 
® 
e Full details on request from : 


IL.WEEIKES WINGATE ROAD e LUTON e BEDS 


(LUTON) LI MITED. Tel.; LUTON 51478 Grams: ''SAFETEE, LUTON” 


BRITAIN’S BEST 
FLUORESCENT LIGHTING 
FITTINGS & CONTROL GEAR 


Starter switch 
type choke 
incorporating 
starter holder. 


Model EP.802 Suspended or ceiling fitting with opal fluted 
diffusing cover 


Starter s 
type high 

power factor 
ballast unit. 


Britain's best range 
of Fluorescent Fit- 
tings selected for 
efficient lighting by 
famous concerns 
all over the world 


Model D.2125 Twin 8ft. 125 watt batten fitting 


Choke with 
instant start 
transformer 
unit. 


UTILITIES (LONDON) LTD. 


Manufacturing Electrical Engineers 
TUNSTALL ROAD «+ BRIXTON Model VP.802 Industrial vapour-proof totally enclosed fitting 
LONDON - S:W:9 

Telephone : Brixton 68] 1-4 Telegrams ; Utilon, London, S.W.9 
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the BYZ14 rugged and reliable 


SILICON POWER RECTIFIER 


The Mullard BYZ14 —is a new 20 amp, 200 volt silicon power rectifier, 
rugged for industrial conditions. In addition it has built-in 

safety margins which are more than adequate as you can see for yourself from 
the data below. Truly the BYZ14 is a rectifier which every power 
engineer will immediately recognise as being specifically designed tor 
Heavy Engineering and Industrial applications. 

The BYZ14 can be used as a simple power rectifier for the numerous 
applications where a low voltage d.c. is required or it can form the 

basic building block for large megawatt cubicles. It is particularly suitable 
for use with silicon controlled rectifiers. 

The BYZ14 offers all the advantages of compact strength and rugged 
reliability at a price which is comparable to that of ordinary 

20 amp, 200 volt devices. 

This new rectifier gives the Designer a device which is more than 
sufficient for the applications for which it is intended and thus opens 

up a whole new concept of rectifiers for industrial usage. When writing 
for full data please quote reference number, E347. 


Mullard 


semiconductors 
for industry 


MULLARD LIMITED - Semiconductor Division 
Mullard House- Torrington Place -London WCi 


Telephone: Langham 6633 


@ MIS 34 
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To establish facts is the constant preoccupation of | can be plotted against load. With increasing loads, 
Shell research. Assumptions cut no ice. wear scars formed at successive stages may be 
For example, how ‘extreme’ is ‘Extreme’ Pressure? | measured and the welding point accurately determined. 
To evaluate scientifically the respective performance | Developed for basic research, the Four Ball Test also 
of the many E.P. agents evolved, Shell devised the | plays an important workaday role in ensuring 
Four Ball Test machine illustrated. consistent batch quality—of prime importance on the 
In this apparatus a clamped }” diameter steel ball |} machine-shop floor, 

revolves in contact with three identica] static ballsina Thoughtful production executives who want 

metal cup containing the additive to be tested. Pressure to know more have only to write for the book, 

between the balls can be varied at will. Under these ‘Selecting Your Cutting Oils’, to Lubricants \ yp 
controlled rubbing conditions, coefficients of friction Dept., Shell-Mex House, London, W.C.2. 


SHELL CUTTING OILS 


ELECTRICAL REVIEW 28 JULY 1961 


ll 


BANBURY MIXERS 


David Bridge & Co. have more than 40 years experience 
of building Banbury Mixers, and during that period 
detailed design features have been constantly improved 
while still retaining the basic operating principles of the 
machine. The changes made have shortened total cycle 
times, improved cleanliness, reduced maintenance and 
increased operating efficiency generally. Material 

produced in a Banbury 

Mixer is of consistent 


High quality. 


Banbury Mixers are used 
for masticating Natural 
Rubber, mixing natural 
and all types of synthetic 
rubber, processing plastics 
including vinyl, polyethy- 
lene, polystyrene, cellulose 
compounds, urea resins 
and paints, mixing asphalt 
tile, vinyl asbestos, lino- 
leum and other flooring 
compounds, _ reclaiming 
rubber and plastics scrap. 
The most recent success- 
ful application is for de- 
watering synthetic rubber. 


NEW FEATURES INCLUDE :— 
Hydraulically operated drop type door, Higher operating 
ram pressures, Unidrive gearing, Special High H.P. 
high pressure Mixers, Hard Surfacing, Automatic 
control systems. Some of the above are optional, others 

are available for specific mixing requirements. 


DAVID BRIDGE & COMPANY LTD. 

SPECIALIST ENGINEERS TO THE RUBBER, 

PLASTICS, CABLE MAKING AND ASSOCIATED 
INDUSTRIES 


Castleton Ironworks - Castleton - Rochdale - Lancs. 


Phone : Grams : 
Castleton Rochdale 57216. Coupling Phone Castleton, Lancs. 


London Office : 6, 7, 8 Sackville Street, Piccadilly, W.1 


Phone: Grams: 
Regent 7480. Ederaceo Piccy London. 


27 


7380 Socket. 

3-Pole and Scraping es 
Earth. Mounted in Box = 
with No. 7770 Weather- § = 
proof Cover. Max. 

rating 50 Amp., 250 

Volt, D.C., 600 Volt, A.C. 


Box not supplied. 


3 


\ 
be eye - MAA 


7765 Plug. 
3-Pole and Scraping 
Earth, with No. 7769 
“‘Seal-Tite’’ Cover. 


4 ey 
twa 


Twist-Lock 


STANDARD AND WEATHERPROOF 
CONNECTORS, PLUGS AND SOCKETS 


(Available in ratings from 10 A, to 50 A, From 2 to 5 pole.) 


*“Twist-Lock’’ represents the 
safest and most complete line of 
locking accessories ever devel- 
oped. Plugs, connectors, sockets 
and motor bases are available in 
8 different types, sizes, and in 
ratings to conform to your elec- 
trical specifications. 

“‘Twist-Lock”’ accessories, by in- 
suring a positive lock-tight con- 
nection that will not come apart 
accidentally, meet all require- 
ments for continuous service in 
the operation of motor driven 


po eng RS PA 
1 eS me St 


aoe 
ae 
5 Shs 


CSTR Se ke pe ATI BH 


tools and portable appliances. 
““Twist-Lock’”’ accessories are 
available in standard bakelite, 
armoured bakelite, rubber and 
“Tnsulprene”’. “Insulprene’”’ is a 
neoprene compound developed 
especially for Hubbell and re- 
sists many harmful conditions 
such as hot water, live steam, 
grease, oil and many acids. 

For complete details about 
““Twist-Lock”’ and other quality 
Hubbell wiring accessories, write 
or call Harvey Hubbell Limited, 
Knoll Road, Camberley, Surrey. 


3-Pole “‘insulprene” 
Plug and Connector. 
10 A., 250 V; 15 A., 
125 V. A.C, or D.C. 


S.LA 
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Simplex leadership stems from vast 
experience, sheer technical efficiency 

and a team of brilliant designers. 

It is the blending of these merits 

that has produced superb ranges of switchgear. 
Simplex Star, Regent and Monarch 
ranges, and S & S automatic 

control gear, along with circuit-breakers, 
etc., can be assembled to satisfy 

your needs for every industrial and 
commercial requirement. 

Simplex design service is always at your 
disposal from a simple switchboard 

to the most complicated 


made-to-measure task. 


ELECTRICAL DIVISION 


SIMPLEX ELECTRIC COMPANY LIMITED 


CREDA WORKS, BLYTHE BRIDGE, STOKE-ON-TRENT, STAFFS, 


Branches throughout Great Britain and Agents throughout the Wor!d 


PLEURAL INE VIL Ww 
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Cream coloured cubicle type Switchboard, 
incorporating mimic diagram of floor- 
warming circuits, made up of Star and 
S & S installation switches controlling all 
electrical services at a dock’s reception area. 


Star Monarch and Automatic Control Gear 
switchboard designed to control all services 
(and Floor-warming) for a Comprehensive 
School, Menai. 

Specially designed switchboard incorporat- 
ing Monarch units supplied to a Gas Board. 


Multi-tier Star switchboard with incoming 
Monarch unit controlling kitchen in a 
Commercial Building, Birmingham. 


Multi-tier Regent switchboard with 
Monarch incoming unit for an Inter- 
national Airport. 


Switehboard built up with Regent and 
Monarch units designed for a Bristol 
Factory. 


Busbar mounted multi-motor | starter- 
board for an oil refinery. 


Star switchboard with Monarch incoming 
unit (with angled sealing chamber) supplied 
to a factory. 


Multi-motor control cubicle for an oil 
storage installation, London. 
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This saw cuts both 
WOOD & METAL 


oF 
onnrw 
Po clea 


The ‘Eclipse’ General Purpose saw will 
cut both wood AND metal—one saw for 
all the odd jobs about the house, the 
farm, the garden, the building site and 
so on. If the ‘‘odd job” is the cutting of 
hard wood, soft wood, wood in which 
nails or bolts are embedded, hard rubber, 
plastics, fibreboard, the everyday range of 
pipes and bars made from mild steel, 
copper, brass, aluminium, lead and the 
like, here’s the saw that will cut through 
the lot! The blade can be adjusted for 
sawing in almost any position. 


G.P SAW 
15/6d 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd., and are obtainable from all tool distributors 


Precision TURNED FASTENERS 


FOR THE ELECTRICAL AND ALLIED TRADES 


peeaaiee | iN Rapid assembly methods require precision fasteners and components. 
AND AW su Modern equipment, progressive technique, and quality 
CAPSTAN I AA Db hi a gauging provide an inst 
TURNED | i it ———n specialist service. 
. my) pw 
STOCKS A\ ZZ 


of standard 
turned screws 


available for = 


immediate use =| i ae MS 
) . RY be! 


MANUFACTURING CO. LTD. 
15-19 Garman Road, London, N.1I7 
Telephone: Tottenham 5077 


{ 
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‘, WHO WANTS CABLE 
"*. IN A HURRY 


N 


Whether you want thermoplastic or ~s Gae 
rubber insulated cable, Crompton can supply it 
’ with equal ease from 28 branches throughout the country. 


(rompton 


a 

: 
: 
XY 


=~ = chee 7 , oe ¥ s a : 
Los ee = ce = ney —s wea aa : onrrr &, emery dangynlegtal 
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Orders & Enquiries to: CROMPTON PARKINSON LTD - CROMPTON HOUSE - ALDWYCH - LONDON W.C.2 or any Crompton branch office 
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ALWAYS ON ITS TOES 


NIFE Steel Alkaline Batteries respond instantly to an 
emergency even after years of standing by. 

_ This is because they do not deteriorate when off load, and at normal temperatures 
there is no significant loss of charge. 
They are electrically flexible, and will operate under widely varying charge and 
discharge conditions. This feature, plus the great mechanical strength of the all-steel 
construction, means that NIFE batteries have a long trouble-free life with 
the minimum of maintenance. 
No separate battery room is required, and the saving in building and 
installation costs often pays for the battery. 


Far-sighted engineers specify them for SWITCH CLOSING - SWITCH TRIPPING 
EMERGENCY LIGHTING - STANDBY POWER FOR AUXILIARIES AND CONTROL CIRCUITS 
PORTABLE SAFETY LAMPS - TELECOMMUNICATIONS 


FIT FOR A LONG LIFE NUFE 


STEEL ALKALINE BATTERIES 


NIPE SB AT LER TES «2k B.D DabiaC Hat WORCESTERSHIRE 


TGA NIS4 
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IC processing equipment 


Grinding 


Continuous dust-free grinding of coal, 
gypsum, phosphate and many other 
materials can be carried out with the 
LOPULCO mill. This is just one example 
of IC processing equipment designed to 
meet the needs of industries as varied as 
quarrying, cosmetics, agriculture, steel 
and plastics. If you have a processing 
problem, no matter what your industry— 
write to IC about it. 


IC Products also include:— 


‘VACSEAL’ PUMPS for handling suspensions of 
coal and other abrasive materials. 

*‘TY-ROCK’ SCREENS, mechanical and full float- 
ing for high capacity screening. 

LABORATORY EQUIPMENT for milling, separat- 
ing, filtering, sieving and testing of samples. 


MECHANICAL HANDLING equipment to suit 


Power Station and Industrial requirements. ie 


THE LOPULCO MILL The range of standard mills covers outputs from I to 50 tons per hour. 


INTE ONAL COMBUSTION PRODUCTS LIMITED 


NINETEEN WOBURN PLACE, LONDON WCI TELEPHONE: TERMINUS 2833 WORKS: DERBY 
“VACSEAL’, ‘TY-ROCK’ and ‘LOPULCO’ are registered trade marks, 


TGA GSFI6 
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Consult 


Phone 


COPpermill 2248/9 
Telegrams: 
Elmicmer, Easphone, London 


RRS SKA XS XS 


ELECTRICAL REVIEW 28 JULY I961 


MICA 


INSULATION 


RINGWOOD RD. WALTHAMSTOW. LONDON, E17 


ESTO.19/2 


PORTABLE 
TRANSFORMERS 


SIZES AVAILABLE 


60°120°250°500°750'1,000 VA 


PRIMARY VOLTAGES 
200/250 VOLTS 
SECONDARY VOLTAGES 
12°25°50°110 VOLTS 


JOHN DRUMMOND (ENGINEERS) LTD — 


BELLCRAG WORKS, Dalsholm Road, GLASGOW n.w. Tel: MARyhill 3315/6 


@ PHIL-TROL 
SOLENOIDS 


New 6-page Leaflet (No. 

108a) now available. Covers 

smalland medium solid core 

types including new types 
45, 35, 36 and 37. 


Send for your copy now 


QUICK DELIVERY 

Solenoids are normally 

despatched same day 
as receipt of order 


+] @ 
PHILLIPS CONTROL (G.B.), LTD. 


Dept. G21, Farnborough, HANTS Telephone: Farnborough 1120 


NEW!! 


15-WAY 
ROTARY 
SWITCH 


Adjustable from 1 to 15 way 


THE SWITCH for 
Transformer Tapping Control 


15 amp — 30 amp 
S.P. - D.P. — T.P. 


Phone: Kings Norton 1604 


HENLEY BURROWES & (CO. LID. 


Factory Centre KINGS NORTON, BIRMINGHAM 
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WYLEX 
MUNITS 


for dual tariff 
installations 


Ample knock outs 
Fusebanks easily removable 
Neat — workmanlike 


ONE COMMON 
BOX 


sizes of switch fuse banks—any two, 


sometimes three, fit in the same box. 


Makes a universal 
& adaptable system. 
| Ask themanufacturer 
Te ee for full details... . 


3-way and 4-way can be supplied with split bus bars 


GEORGE H. SCHOLES & CO. LTD., WYTHENSHAWE, MANCHESTER 22 
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for 
Woven 
Wire 


Send for our Catalogue 
No. 1042 and Stock List 


Ge Ani EY & GO: 
(LONDON) LTD. 


WOOLWICH ROAD - LONDON S.E.7 
Telephone: GREenwich 3232 (22 lines) 
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for 
Industry 


Thousands of yards of Woven Wire 
to accurate specification are supplied 
to Industry every year from the 
looms at Harveys. Plain, Twilled 
and Hollander weaves are produced 
in all grades and in many metals, 
with backing sheets of a heavier 
gauge if required. 

Complete filters and strainers of all 
types are also supplied—some are 
shown below—along with a full 
range of Standard Test Sieves to 
B.S.S. 410—1943. 


HARVEY Facilities and Products include: CLASS I WELDED PRESSURE VESSSELS * DIE-PRESSED 
AND ‘ROTARPREST’ HEADS UP TO I5 FT. DIA.—Larger sizes to specification + FABRICATIONS 
IN ALL METALS—UP TO 120 TONS IN ONE PIECE * STEEL PLATE AND SHEET METALWORK * HEAVY 
MACHINING AND FITTING * PERFORATED METALS * WIREWORK * GALVANIZING + STEEL 
STORAGE EQUIPMENT * OFFICE FURNITURE IN STEEL We/16 
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GROUPED MOTOR 
CONTROL CENTRES 


FOR INDOOR OR OUTDOOR SERVICE IN ANY CLIMATE 


PATENT No. 783957 


All Isolating Flush Fronted dust-tight cubicle 
switchboard with 30 MVA incoming O.C.B. 


unit and outgoing motor starters, fused switches 


and distribution fuse boards, arranged for up- 
ward cabling. Fully interlocked, with hinged 
lift-off doors carrying the control devices, 


ensuring complete safety in service. 


Supplied to the Distrene Co. Ltd.—Barry (Glam.) Factory 
(Division of the Distillers Co. Ltd.) 


ELECTRO MECHANICAL MFG. CO. LTD. 


Head Office and Works: Marlborough Street, SCARBOROUGH 
Telephone: Scarborough 2715-6 


London Office and Showroom: 133-135 Grand Buildings, Trafalgar Square, LONDON, W.C.2 


Telephone: Whitehall 3530 
Subsidiary of Yorkshire Switchgear and Eng. Co. Limited, Leeds. @ 
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Photograph by courtesy of Architect's Journal 


..». use the MK 
PLATESWITCH 


List No. 4822 
Two gang with 23” 
fixing centres. 


Specified by Architects and Consultants for 
impeccable design and performance. 

The preference of contractors as a sound and 
economic solution to the problem of competi- 
tive installation. 

Moulded in brown or ivory with plates having a 
satin smooth surface—surrounded by broad 
and sharply defined bevels devoid of dust col- 
lecting ridges. 

Switch dollies styled to fit the fingers for silent 
positive control and positioned to'self-indicate 
‘On’ and ‘Off’. 

Plaster-depth flush steel boxes are available 
with nylon adjustable fixing lugs. 
Plateswitches can be converted to surface by 
using the shallow moulded boxes. 


List No. 4833 
Three gang with 23” 
fixing centres. 


List No. 4824 


pom eane ad PLATESWITCH 


M. K. ELECTRIC LIMITED SHRUBBERY ROAD EDMONTON LONDON N.9 EDMONTON 5151 
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The 1.E.E. and Electronics 


The four specialised Sections of the Institution of Electrical Engi- 
neers are to be replaced by a divisional structure but it seems that 
far too much emphasis is being placed upon electronics 


Induction Regulators for Voltage Control 


The author, Mr. K. K. Schwarz, discusses the general utility of 
induction regulators and then analyses the performance of these 
machines in some detail 


Electricity in Portugal 
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Electrical installation in the new engineering and maintenance base 
recently completed for British European Airways at a cost of 
£6 million 


U.K. Electrical Trade in June 


Electrical exports have shown a substantial advance during the first 
half of this year 


Terminations for Aluminium Welding Cable 


The authors, Messrs. D. E. Jordan and J. F. Haggitt, describe tests 
carried out on welding cables fitted with compression type termina- 
tions 


Deltic Locomotives in Service 


Accelerated train timings in the Eastern Region winter timetable have 
been made possible by the delivery of the 3,300 h.p. English Electric 
type 5 diesel-electric locomotives based on the prototype “ Deltic ” 
unit; 22 of these will replace 55 steam locomotives 
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age In STEEL 


We live in a new age of steel. An age where steel has 
progressed beyond its basic use in industry, to enter modern 
life in new, sculptured forms. Instrumental in this exciting 


a 

= 5 mere development of one of the most fundamental of all raw 

= We iY, == yy a es B ; materials are Norwood Steel Equipment Limited . . . where, 

| Gy UH, YY C z Z AA lg BY today, steel is fashioned into contemporary office and indus- 

ey Gos ah a Vt L trial partitioning . . . compact, pleasingly-proportioned office 
Pe A Lia Yale / ~~ EF />. furniture ... and super-efficient storage systems. Steel is 


strong. Steel is clean. Steel is esthetically light and airy. 
At Norwood Steel Equipment, steel is fashioned to fit neatly 
into the demands of modern architecture and modern living, 
by adding new concepts of design and colour. 
In this new age in steel, consult 
Norwood Steel Equipment Limited. 


SSS: 
. 


Send for booklets showing new ideas in steel /“)....- ' 


PARTITIONING - STORAGE - OFFICE EQUIPMENT 


To NORWOOD STEEL EQUIPMENT LIMITED 


IN IN IN HOWARD WAY, HARLOW, ESSEX 

STORAGE SYSTEMS: PARTITIONING: OFFICE FURNITURE: Tel.; Harlow 25651 

strong—adaptable to make best use streamlined— Please send me your publications on 

—easy to erect of light and efficient— Steel). Steel office — Steel storage 
partitioning furniture LJ systems ee 


NORWOOD STEEL EQUIPMENT LIMITED 


LONDON DISPLAY CENTRE: 149 Borough High Street, London, S.E.I 
Tel.: HOP 5033 
and at Birmingham, Manchester and Bristol 


OCCUPATION 


ADDRESS. inc 5502..6: Gotepkanes seacsoae «Ronen eeeeee eee 


| 
| 
| 
and use space space saving | 
| 
| 


GHANNEL ‘Spring CappeS GONDUIT 


ELECTRICAL TRUNKING r 


* Easier and cheaper to install. 


* Wiring instantly accessible for 
maintenance. 


* Ideal for power, lighting, telephone 
and intercommunication systems. 


Available in the following sizes: 


Pa Way Gal RE eee sa PCS eS ely RY Same fee 
4” x 3” and 4” x 4” 


CIFAININIIE TL 


= rine Capped ; 
Gee eH CHANNEL CONDUITS LTD., STATION ROAD 


CONDUIT winston, ueToniy. svch 


Write or telephone for Publication No. RA220 


RA 220 
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The LE.E. and Electronics 


SEVERAL times during recent years we have referred to the excessive 
drift towards electronics and allied subjects in the proceedings of the 
Institution of Electrical Engineers. To us it would appear that far too 
much emphasis is being placed on one subject for an Institution whose 
Royal Charter states that its purpose is “‘ to promote the general advancement 
of electrical science and engineering and their applications and to facilitate 
the exchange of information and ideas on those subjects.” 

Only last month the Council of the Institution made an announcement 
to the effect that the high proportion of the Institution’s activities which is 
devoted to the science, development and application of electronics was not 
so widely recognised as it might be. This pronouncement we do not 
understand because, for example, in the 1960-61 session the Electronics and 
Communications Section had 71 papers and 16 meetings, the Supply Section 
had 20 papers and nine meetings, while the Utilisation Section had 21 papers 
and eight meetings. The Measurement and Control Section, whose 
interests are mainly of an electronic nature, had 40 papers and 15 meetings. 
This means that electronic engineers were presented with 111 papers while 
power engineers only had 41. This is not because there is a preponderance 
of electronic engineers in the membership of the Institution; according 
to the latest figures there are some 10,813 members in the Supply and 
Utilisation Sections, while the other two Sections have 10,022 members. 
Furthermore, the average attendance at meetings seems to be about the 
same. In the same year four conferences were held by the Institution and 
each of them was concerned with some application of electronics. In view 
of this we would suggest that the emphasis which is placed on electronics by 
the Institution is completely out of proportion since the numbers of 
members of the electronics and power sections are approximately equal. 

On top of all this the Institution has now announced a reorganisation of 
the specialised sections, and again this seems to be for the benefit of electronic 
engineers. The four specialised sections have now been replaced by three 
Divisions, two of which will represent “ Electronics ” and “ Power ”’ interests 
while the third, a “ General” Division, will cover activities of common 
interest to electrical engineers such as basic measurement and technological 
education. In setting up this divisional structure the Council say that 
they are recognising the increasing importance of electronics in electrical 
engineering, and the part being played by electronic engineers in the work 
of the Institution which has resulted in its present position as the professional 
home of electronic engineers. It is hoped to put this new scheme into 


I22 


operation at the beginning of the 1962-63 session. It 
would seem to us that the Institution has got the subject 
of electronics completely out of proportion with other 
aspects of electrical engineering. Obviously, electronic 
engineering is of growing significance and importance 
but we should not allow it to swamp everything else. 
If this trend continues there seems every possibility 
that before long the proceedings of the Institution will 
contain little of interest to power engineers. 

No doubt the Council is concerned because many 
young electronic engineers do not nowadays join the 
I.E.E., but surely sufficient incentive was given to these 
men when the decision was made last month to review 
the examination syllabuses and training regulations 
with regard to the electronic engineers, to ensure that 
no obstacle lay in the path of any such suitable qualified 
person being admitted to membership. 


C.E.G.B. AND THE CONSORTIA 


It has always seemed to us (and, of course, to the 
companies concerned) unfortunate that the heavy cost 
of preparing tenders for nuclear power stations should 
fall entirely on the tenderers. This is accepted practice 
in the case of most contracts, but the companies were 
justified in regarding this work as something out of the 
ordinary run. 

Evidently the Central Electricity Generating Board 
has some sympathy with this view for it has decided 
that, subject to each individual case, it will be prepared 
in future to pay £100,000 to each consortium sending 
in a satisfactory comprehensive tender, as a contribu- 
tion to the cost of preparation. The sum is related 
to the expense in which the Board itself would be 
involved in the exploratory work necessary on the sites 
of these stations. 

Most of the companies participating in nuclear 
power work have had to provide against losses and so 
they will no doubt appreciate the Board’s “ gesture.” 


THE VALUE OF COMPUTERS 

Last week we saw a demonstration of computers 
which formed.an excellent illustration of the value of 
these machines. The computer concerned was a 
Remington Rand “ Univac ” and it was calculating and 
printing electricity bills, taking into account such things 
as one consumer having several meters, each on a 
different tariff, hire-purchase, maintenance charges and 
so forth. The computer also presented a statistical 
analysis of the entire billing run. This will no doubt 
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be of great interest to both Electricity and Gas Boards. 
One of the most difficult tasks when operating a 
computer is the programming, and it is of interest to 
note that this particular electricity billing job was 
programmed in only six man-weeks. This type of 
computing saves a great deal of time and in fact the 
manufacturers first used it to do their own sales and 
costing, comparing its operation with that of a con- 
ventional punched card system. The computer did 
this job in 90 minutes, while the punched card system 
took eight hours. 


FALSE IMPRESSIONS 


In this country, exhibitions are divided into two 
classes, technical and non-technical. Technical exhi- 
bitions are aimed solely at the specialist and even if the 
general public are not actually debarred from the show, 
they are not actively encouraged to attend. Non- 
technical exhibitions, for example, the Ideal Home 
Exhibition and the Radio Show, are mainly concerned 
with external appearances of consumer goods. British 
technical achievements are not sufficiently publicised. 

In contrast to this state of affairs, the Soviet exhibition 
at Earls Court puts considerable emphasis on Russian 
technical achievements, particularly in nuclear energy. 
None of the displays showed principles or devices 
which have not already been used or manufactured in 
this country. Yet we were amazed at the number 
of people who said that they thought that the Russian 
achievements shown were magnificent. They obviously 
did not realise that there were such places as Harwell 
or Calder Hall. These false impressions must be 
counteracted, preferably by a similar exhibition of 
British achievements in this country. 


ACADEMIC TRADITIONS 


Methods of teaching electrical engineering are at 
present undergoing a transition. Fundamental prin- 
ciples are, at last, receiving new logical and extended 
treatments in preference to the traditional considera- 
tions of apparently unrelated, unreal and outdated 
theories. A thorough grounding in basic theory is 
vital to all electrical engineers and any extra time spent 
on this study cannot be wasted. It may even be found 
profitable to scrap all degree level courses in electrical 
engineering in favour of applied physics, although this 
may seem to be a rather drastic measure. 

Evidence of some notable changes in teaching elec- 
trical engineering could be seen in the laboratories at 
a recent open day held at the Northampton College 
of Advanced Technology in London. Special projects 
undertaken by students in their fourth year were very 
impressive but some traditional and, to our mind, 
rather useless and time-wasting experiments were still 
being carried out in the earlier years. In sandwich 
courses of the type conducted at the Northampton 
College, more useful practical information than that 
provided by the usual experiments can generally be 
obtained during the student’s time in industry. 
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After discussing the general utility of induction regulators, the 
author analyses the performance of a single induction regulator in 
buck-boost connection, including derivation of currents, voltages 


and other characteristics. 


For comparison, a similar analysis is 


made for a variable impedance, i.e. saturable choke control with 

a constant resistance load and its basic characteristic curves 

derived. After considering the double induction regulator, a 

summary of some typical induction regulator/transformer combina- 

tions indicates the correct method of designing a system to get the 
best performance and most economical arrangement 


Attuoucu induction regulators have been and are 
being used in very large numbers for the control of stator- 
fed a.c. commutator motors,’ the application to more 
generalised voltage control problems has not been as wide 
as might be expected from a consideration of the intrinsic 
qualities of these devices. However, in recent years the 
requirements for controlling large a.c. powers, coupled 
often with requirements for highly organised automatic 
control systems, have resulted in an increasing interest in 
induction regulators.” 

Basically, the induction regulator is a multi-phase a.c. 
slip-ring machine used in a quasi-stationary manner, i.e. 
working with a fixed mechanical displacement for any 
given output. It is therefore usual to replace the slip- 
rings with stationary flexible connections, thus avoiding 
any potential contact problems. An induction regulator 

“ equipment is normally associated with transformer equip- 
ment, so that the general mechanical arrangements tend 
to be a combination of rotating machine and stationary 
transformer technology. For example, induction regu- 
lators are supplied with air or oil cooling, depending on 
particular requirements and economic and design con- 
siderations. One of the most important aspects of the 
correct application of induction regulators is the correct 
overall system design in order to achieve an economical 
arrangement, both in first cost and running performance, 
as well as the maximum operational efficacy from the point 
of view of voltage control. 


Basic Principles 


The basis of all induction regulator systems is the single 
induction regulator consisting of an arrangement of two 
concentric magnetic cores, “stator” and “rotor,” separated 
by an air gap, one core carrying a “ primary ” winding 
and the other a “ secondary ” winding. By displacing the 
secondary winding in space with respect to the primary 
winding, as indicated in Fig. 1a, a phase shift of the voltage 
is obtained, as indicated in Fig. 1b, with constant voltage 
output, ignoring the internal impedance drop due to load 
current. This is the first significant feature of the single 
induction regulator; i.e. it is a machine working with con- 
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stant flux and producing a constant output voltage of 
variable phase. The practical machine has an internal 
impedance drop similar to that of an equivalent rotating 
machine and also takes a constant magnetising current 
from the line. 

There are some applications where the single induction 
regulator is used for phase-shifting purposes, but these are 
relatively rare. A single-phase induction regulator is used 
only occasionally, but its characteristics can be simply 
deduced from those of the multi-phase machine. 

The simplest method of obtaining a variable-voltage 
output from a single induction regulator arrangement is 
by using what is known as a “ buck-boost ” connection with 
a fixed voltage supply as indicated in Fig. 2a. The equip- 
ment is shown for a normal three-phase arrangement with 
the primary (low-current, high-voltage) winding on the 
rotor, to minimise the size and number of the flexibles 
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Fig. |.—The basic single induction regulator 


(a) Connection diagram. (b) Voltage vector diagram (one phase 
only shown) 
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Fig. 2.—The basic buck-boost single induction regulator 


(a) Connection diagram 
(b) Voltage vector diagram (one phase only shown) 


connected to the supply. The six-terminal (high-current, 
low-voltage) secondary winding on the stator is connected 
in series with the supply. The output voltage vector 
describes a circle as indicated in Fig. 2b. 

As the equipment is a true voltage control arrangement, 
the output voltage is affected to only a minor degree by 
the load current, which produces an internal voltage drop 
in the machine. This can be added to the voltage vector 
diagram in the usual way to make an accurate calculation 
of the performance. 

It will be noted that with an induction regulator rating 
of one-third of the line voltage, as indicated in Fig. 2, the 
total voltage range is 3:1 between Vin and Vinax with 
obvious economic and performance advantages. More- 
over, a 3:1 voltage variation on a constant impedance 
load, such as a heater, results in a 9:1 output variation, 
which is adequate for many applications. 

Fig. 3a shows a “buck-boost” single induction regulator 
connected to the line supplying a fixed resistance load. 
Ignoring the internal voltage drops of the machine, the 
voltage vector “ circle” diagram, Fig. 3b, and the current 
vector diagram, Fig. 3c, show conditions under the follow- 
ing premises ?— 

(a) The output secondary voltage Vp of the single 
induction regulator is equal to the line voltage V. 

(b) The load is a constant resistance R to which is 
applied the output voltage of the system Vo resulting in 
a load current Ip. 

(c) The displacement angle of the single induction 
regulator is «, i.e. the angle between the direction of the 
line voltage V; and the single induction regulator 
secondary voltage Vz is x. Consequently, the induction 
regulator primary current Ig is displaced from the 
induction regulator secondary current Io (i.e. the load 
current) by the angle (180—z). 

(d) The output voltage Vo is assumed to have a dis- 
placement 6 with respect to the line voltage V;, which 
is also the displacement of the load current I, with 
respect to the line voltage direction (for a unity power 
factor load). 
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(e) The line current I, consisting of the vectorial sum 
of the single induction regulator primary current Ip and 
the load current Io, is assumed to be displaced from the 
load current vector Ip by an angle y. 

(f) Whilst the voltage vector diagram 3b is drawn 
for a 1:1 voltage ratio of the induction regulator, the 
considerations immediately following are generally true 
for any given voltage ratio T. 


Though it will be appreciated from basic considerations 
of kVA and ampere-turn balance that the line current must 
have the same power factor with respect to the line voltage 
as the load current with respect to the output voltage, 
whatever the output voltage phase may be with respect to 
the line voltage, this can be simply proved from the geo- 
metrical configuration of the current and voltage vector 
diagrams as follows : — 

The turns ratio T of the single induction regulator 
determines both its current and voltage ratio, i.e. : — 


Vr_ Ip 

Vit Io 
The triangles VeeVE-Vis and | es Pe are therefore 
“similar” geometrically, as the included angle between 
Vz and V,; and Iz and I, is« in both cases. (The induction 
regulator primary current Iz is identical to the induction 
regulator secondary current I, apart from the turns ratio 
factor and the relative displacement between the windings, 


see (d) above, as shown on the current vector diagram 3c. 
Inspection of the voltage vector diagram shows that the 


angle subtended between Vo and Vy, is specified as 6 and 


therefore the angle subtended between I, and i which 
was assumed to be y, also equals 6. Consequently the 
current vector Ij, is parallel to the line voltage V;, ice. 


the power factor of the load current with respect to its 
own voltage and the power factor of the line current with 


SUPPLY 


SINGLE 
rey Weta INDUCTION 
REGULATOR 

Vp 

Abel 
Vv 

, : 

V RESISTANCE 

© LOAD / 
y ¥ 


(a) 


(b) 


(c) 


Fig. 3.—Single induction regulator in buck-boost auto-transformer 
connection with resistance load and voltage range to zero 
(a) Connection diagram 
(b) Voltage vector diagram (one phase only shown) 
(c) Current vector diagram (one phase only shown) 
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Fig. 4.—Output voltage/displacement 
characteristic of single induction regulator 


respect to its voltage remains unchanged by the internal 
phase shift of the arrangement. 

It will be seen immediately that the effect of the load 
power factor (cos #) is simply to rotate the current vector 
diagram triangle by the angle ¢ relative to the line voltage 
direction, thus making the line and load current power 
factors equal. 

It is important to appreciate this point fully as confusion 
can arise with respect to other devices where different 
conditions prevail. It should be noted that while the basic 
theory has been developed ignoring internal impedance 
drops and magnetising current effects, this does not affect 
the principle and it is easy to see how the voltage and 
current vector diagrams are slightly modified by these 
additional quantities. 

Fig. 4 shows, again for the ideal single induction 
regulator having an eutput voltage equal to line voltage, 
the characteristic output voltage, as a percentage of the 
maximum, over its range of effective displacement angle 
which is 0-180° for a two-pole machine, both electrically 
and mechanically. The characteristic curve has the 
relationship : — 

Vos 2V cos = 


Apart from the top end of the output range, therefore, 
the voltage variation is substantially linear with displace- 
ment angle, a point which is of some importance with 
automatic control systems. Fig. 5 shows, on the same 
basis of percentage maximum output voltage Vo, the 
change in the output power which is also, of course, the 


input power, and this relationship has the form : — 
2 
Wo =12 es cos” : 

Transferring Wo, the percentage kilowatt output, on to 
a displacement angle basis, Fig. 6 is obtained, which is 
substantially linear over the central part of the displace- 
ment range. 

The curves in Figs. 4 to 6 give a good idea of the external 
performance characteristic of the system, but it will be 
seen that similar characteristics apply to other equivalent 
arrangements and particularly to variable loads and loads 
of any power factor. Fig. 4 is therefore generally relevant, 
apart from internal voltage drops, but is modified by the 
turns ratio of the induction regulator, i.e. the overall control 


range used. 


Fig. 5—Output voltage/load power charac- 
teristic of single induction regulator system 
system of Fig. 3 of Fig. 3 
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Fig. 6.—Displacement/output power charac- 
teristic of single induction regulator system 
of Fig. 3 


To summarise, the single induction regulator in buck- 
boost connection is the simplest voltage arrangement and, 
although it produces a variable phase variable output 
voltage, it does not introduce any phase shift in the 
effective line current other than that introduced by the 
power factor of the load. The “ ideal ” machine is simply 
described by basic characteristic curves and output equa- 
tions, to which can be added the normal impedance voltage 
drop and magnetising current effect equivalent to that of 
a simple transformer, all calculations being made with 
respect to the line. Being a true variable voltage device, 
the induction regulator is suitable for a variable load, the 
load only affecting the relatively small internal voltage 
drop. 


The Saturable Choke 


It is interesting to compare the simple ideal saturable 
choke arrangement shown in Fig. 7a with the performance 
obtained from an induction regulator. Here again, all 
quantities are treated without considering internal voltage 
drops or magnetising effects so that the voltage vector 
diagram will be as shown in Fig. 7b and the current vector 
diagram as shown in Fig. 7c where a resistive load is 
stipulated. 

For the constant resistance load stipulated, the voltage 
vector diagram is the semi-circle indicated in Fig. 7b, as 
the choke voltage V< is always at right-angles to the output 
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Fig. 7.Saturable choke control with resistance load 
(a) Connection diagram 

(b) Voltage vector diagram (one phase only shown) 
(c) Current vector diagram (one phase only shown) 
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load voltage Vo, the two voltages adding up vectorially to 
the line voltage V;. The output current I is in phase 
with the output voltage Vo and is assumed to subtend an 
angle ¢ with the line voltage VL. 

The load current I, which also flows in the supply line, 
has a reactive component which is dictated by the magni- 
tude of the saturable choke voltage and therefore of the 
output voltage. This in fact is the KVAr or wattless load 
taken by the saturable choke for voltage control purposes. 

Fig. 8 shows, on a percentage output voltage basis, the 
ratio of the saturable choke reactance x to the fixed resist- 
ance load R for a practical range of output. It is obvious 
that to obtain a very low output voltage, a very high 
reactance is required which would mean in practice either 
a very high minimum to maximum reactance ratio, which 
is difficult to obtain, or a relatively high fixed minimum 
reactance which produces initially a high kVAr load in the 
system. Fig. 8 also represents the ratio of input kVAr 
(Q;) to output (or input) kW (Wo) for a given setting 
of the choke saturation and therefore the output voltage. 
The characteristic relationship is 


Vo=Vi cos ¢ 
Kes et Qi 
R = tan ¢ Wo 


The output power (W.) on a basis of output voltage 
(Vo) is shown in Fig. 9 where the input kVAr (Q;) is also 
drawn as a percentage of the maximum kW output. 
It will be seen, as is clear from inspection of the vector 
diagram, Fig. 7b, that at half kW output, i.e. 71 per cent 
voltage, the output kW equals the input kVAr. It is 
interesting to note that over the range of 80-40 per cent 
output kW, the kVAr demand lies between 4o and 50 per 
cent of the maximum kW input, ie. over the normal 
operating range there is a relatively high kVAr demand. 

The relationship appertaining to these curves is 


Wo=3 = cos? 
2 
Qa ye sina ¢ 


As the output voltage Vo=Vz cos ¢, the scale of output 
voltage can also be read as power factor of the system for 


A 


e 
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a given kW output. On half output, therefore, the power 
factor is 0:71, which is, of course, implied by the equality 
of the kVAr and kW input. 

Fig. 10 shows, on a basis of reactance to resistance ratio, 
the kW output, from which it will be seen that there 
is a relatively linear relationship between two quantities 
down to about quarter load after which a very large change 
of controlled reactance is required to produce a small 
change of output. This obviously entails additional diffi- 
culties when referred to automatic control systems. Fig. 10 
also shows the kVAr to kW ratio for any output. 

To summarise, the saturable choke, being a variable 
impedance device, relies on a relatively large kVAr demand 
from the line for obtaining an output variation. It is 
therefore basically limited with regard to type and varia- 
tion of load and range of control, as well as producing 
subsidiary effects such as harmonic distortion. 


Double Induction Regulator 


Before continuing with the more general consideration 
of the use of induction regulators, quite irrespective of 
the internal connection diagram, it is worth while to 
consider briefly a common arrangement derived from two 
single induction regulators coupled mechanically and elec- 
trically, constituting a “ double induction regulator.” By 
arranging the windings and output voltage vectors as shown 
in Figs. 11a and 11b, a constant phase variable voltage 
device is obtained with a reversible output with respect to 
the line voltage phase position. 

The characteristics are similar to those of the single 
induction regulator in buck-boost connection, apart from 
the fact that no phase shift of the output voltage is 
obtained. Although two cores are used and therefore more 
windings, the number of flexible connections remains the 
same by connecting the primary windings in parallel 
internally and bringing out three leads only, the six- 
terminal secondary windings being normally placed on the 
stator. 


Regulator/Transformer Combinations 


It is not always possible to obtain the correct output 
voltage range by direct application of a single induction 
regulator in buck-boost connection to the line. In many 
cases the voltage level would be incorrect and the utilisa- 
tion of the induction regulator is often uneconomical in 
the sense that it cannot be used over its full bucking and 
boosting range due to limitations of minimum or maximum 
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Fig. 8—Output voltage characteristic 

with resistance/reactance and kVAr 

demand/kW output ratio of saturable 
choke system of Fig. 7 


Fig. 9—kW output and kVAr demand 

characteristic with output voltage and 

power factor of saturable choke system of 
Fig. 7 


Fig. 10.—kW output characteristic with impedance 
and kVAr demand/kW output ratio of saturable 
choke system of Fig. 7 
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Fig. |1.—The double induction regulator 


(a) Connection diagram 
(b) Voltage vector diagram (one phase only shown) 


voltage. Consequently, it is usual to combine the induc- 
tion regulator with a transformer in such a way that the 
regulator can be utilised fully and the correct load voltage 
level obtained. 

Six common arrangements will now be discussed and 
these are tabulated in Fig. 12. While this list is by no 
means exhaustive, it is typical and indicative of the design 
considerations which must be made to obtain the best 
overall result. 

On each figure is shown a single-phase connection and 
voltage vector diagram and the following quantities are 
stated : — 


(a) The maximum voltage V,,ax in terms of the supply 
voltage V;, and the ratio K of maximum to minimum 
output voltage (i.e. the voltage range). 

(b) The nominal induction regulator kVA rating R as 
a proportion of the maximum system kVA output L. 

(c) The nominal transformer kVA rating T as a pro- 
portion of the maximum system kVA output L (where 
a transformer is used). 


Fig. 12a shows a buck-boost single induction regulator 
in “ auto-transformer ” connection. Here the dependence 
of the rating of the induction regulator in terms of the 
output voltage range is of particular interest. It should 
be noted in this connection that in a normal low-voltage 
network a maximum voltage of 550-600 V only is per- 
mitted so that normally a 3:1 (K=3) voltage range is a 
limiting feature of this simple connection, if the induction 
regulator is to be fully utilised. There is, of course, little 
loss of output if the top end of the voltage range is limited 
to the maximum permitted voltage, while using the full 
range of the induction regulator at the low-voltage end. 

This is the simplest and cheapest arrangement that can 
be produced. If the load requires a very low or very high 
voltage compared with the normal winding possibilities 
of the size of induction regulator under consideration, the 
induction regulator can be placed in the primary of a trans- 
former, the secondary of which gives the correct output 
voltage level. The single induction regulator has been 
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shown to give a 3 : 1 (K=3) voltage variation on the voltage 
vector diagram resulting in a rating of one-third of the 
maximum output load. Common applications include line 
voltage regulators and heater controls. 

If the maximum voltage cannot be raised above the 
normal voltage of the system, in exceptional cases a buck- 
ing regulator is used, i.e. the regulator is only utilised to 
half its maximum capability (Fig. 12b). While the more 
normal connection is that discussed in the next paragraph, 
there may be special reasons for using this arrangement, 
so it is included for the sake of completeness. This 
arrangement has only a small voltage range (2:1, ie. 
K=2) so it can be used in the upward direction to counter- 
act line voltage drops and supply regulation only. 

In Fig. 12c is shown an arrangement giving a free choice 
of output voltage range by utilising a centralising trans- 
former in such a way that the induction regulator voltage 
variation covers exactly the required voltage range. This 
again represents economical arrangements in all respects 
and is frequently used for this reason. The induction 
regulator and transformer sizes are, of course, minimised 
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Fig. 12.—Typical single induction regulator/transformer combinations 
L—Load kVA rating 
R—Induction regulator kVA rating 
T— Transformer kVA rating 
K—Voltage ratio Vmax./Vmin. 


(a) The buck-boost single induction regulator in auto-transformer 
connection 


(b) The bucking single induction regulator in auto-transformer 
connection 


(c) The buck-boost induction regulator with centralising trans- 
former in auto-transformer connection 
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Fig. 12.—(continued) 


(d) The buck-boost single induction regulator with centralising 
transformer in dual-wound connection 


(e) The buck-boost single induction regulator with primary 
and secondary transformers 


(f) The buck-boost single induction regulator with primary cen- 
tralising and secondary transformers 


by this arrangement. The transformer can be an auto- 
transformer to minimise its size and cost. 

As a typical example (shown on the voltage vector 
diagram) for a voltage regulator to operate from full line 
voltage to approximately zero (K>10), each unit is rated 
at half thé maximum rating of the load. Moreover, with 
suitable tappings on the transformer it is practicable to 
obtain an output voltage very near to zero, which is of 
importance in some cases. 

Fig. 12d is similar to Fig. 12c, except that the secondary 
windings are no longer connected to the supply, but are 
separated from the line. This entails a higher rating for 
the centralising transformer which, with a nominal voltage 
range of 10:1 (K=10), amounts to only Io per cent, and 
with a 3 : 1 (K=3) voltage range, to 33 per cent, compared 
with the arrangement of Fig. 12c. This arrangement is 
obviously useful for equipment feeding a low-voltage load 
from a high-voltage supply. 

Fig. 12e shows an arrangement which is used where 
relatively small voltage ranges are required and the equip- 
ment operates on a high-voltage supply which is either 
uneconomical or even impracticable for the primary wind- 
ing of the induction regulator. In these cases, a normal 
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buck-boost arrangement with two transformers is used, 
as shown in Fig. 12e for a +25 per cent voltage range 
(K=1-67). This arrangement minimises the ratings of 
the induction regulator and the two transformers, their 
ratings being 20 per cent of the maximum output in the 
example illustrated. 

If the maximum permissible voltage of the arrangement 
of Fig. 12e is limited to the line voltage, a similar arrange- 
ment with two transformers as shown in Fig. 12f can be 
used. The centralising effect is obtained by an auto- 
transformer connection on the induction regulator supply 
transformer. This results in doubling the rating of both 
transformers compared with the arrangement of Fig. 12e, 
while the induction regulator rating remains the same and 
at the minimum. This particular example shows clearly 
the effect of system design in the economical solution of a 
particular problem. 

Substituting a double induction regulator in any of the 
above arrangements has no effect whatsoever, apart, of 
course, from obtaining a fixed phase for the output voltage. 
It is always possible to use a double induction regulator 
by itself for voltage variation, as the device has inherently 
a variable voltage output, but the utilisation is uneconomical 
unless a centralising transformer is used in line with, for 
instance, Figs. 12c or 12d. 

It will be seen from the above examples that a large 
number of combinations are possible to obtain a required 
result. Each case has, of course, to be considered on its 
merits, but in general it should be noted that the best 
arrangement to be used in conjunction with an induction 
regulator will normally not be the best arrangement to be 
used in conjunction with, for instance, a saturable choke, 
and vice versa, as the intrinsic capabilities of the devices 
differ widely. 


Conclusion 


The single induction regulator, being a true variable 
voltage device, lends itself readily to economical arrange- 
ments of voltage control systems for fixed or variable loads 
regardless of power factor, the load having only the secon- 
dary effect of altering the small internal voltage drop. No 
undesirable side effects are present with these machines, 
which are made in line with rotating machine practice for 
low- and high-voltage inputs appropriate to the size, which 
goes up to some 5,000 kVA. 
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DIP.TECH. COURSES 


THE 1960-61 report of the National Council for Techno- 
logical Awards, published recently, states that nearly 5,000 
students were taking courses in the Diploma in Tech- 
nology compared with 3,800 a year before; nearly 1,770 
students, including 63 women, had enrolled in first-year 
courses compared with 1,500 in 1959-60, of whom 40 
were women; over 470 Diplomas had been awarded; and 
34 applications had been received for the M.C.T. 
(Membership of the College of Technologists), of which 
27 had been accepted and five were under consideration. 
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VIEWS on the NEWS 


NHN 


By “REFLECTOR” 


Merrr and remuneration should go hand in hand, but 
too often merit is equated with virtue and is regarded as 
self-rewarding. In pursuing its aim to raise the status 
of its members, the Electrical Power Engineers’ Associa- 
tion places considerable emphasis upon education and has 
set up technical groups throughout the country. These 
groups have a total membership of over 4,000 and they 
discuss a great variety of subjects. The dual object is 
well stated in the current issue of the Electrical Power 
Engineer in the following terms : — 

“ Although the E.P.E.A. is first and foremost a practical 
trade union, at the same time it has always taken the 
view that the giving of value for money in standards of 
professional competence is not only essential to our 
reputation as staff engineers but is a powerful aid in 
negotiating the best possible standards of remuneration. 
Properly understood there is no clash or rivalry between 
the educational work of the E.P.E.A. and our efforts in 
the salaries field. The two are inter-dependent or 
complementary.” 


* Oe * 


The July issue of the Electrical Power Engineer also 
mentions the Association’s search for a new headquarters 
since the present premises in St. George’s Square, West- 
minster, have become excessively congested. Other sites 
in London are far too expensive and so a special committee 
appointed to deal with the matter has looked further afield 
and has found a vacant country house in Surrey, already 
converted to office use, and the National Executive Council 
has authorised its General Purposes Committee to proceed 
“ subject to the usual safeguards.” In this the Council 
has set a good example to other concerns which could quite 
reasonably keep clear of the Metropolis and its inflated 
values. 

* * * 

A little while ago I suggested that a transatlantic power 
cable would be even more advantageous than the one 
between England and France which will soon be put into 
service because of the very great time difference. The 
distance between the east and west coasts of the United 
States is greater than that separating this country from 
America and the corresponding time difference is con- 
sequently sufficient to result in wide variation of the load 
across the continent in any given period. I return to the 
subject after reading an article in the Economist touching 
upon certain aspects of the American power supply 
system. With the advent of the new administration the 
question of public versus private undertakings has again 
come into prominence. Under the Eisenhower régime 
it had somewhat fallen into the background. Now there 


is a suggestion that surplus power from the Federal hydro- 
electric schemes on the Columbia River should be trans- 
mitted to central and southern California. An official of 
the private companies has said that this transmission would 
“almost surely become the first link in a coast-to-coast 
federal grid tying in all the regional [public] power 
systems.” The Economist’s correspondent thinks that 
this would make “economic sense” and goes on to 
visualise the transmission of electricity to the south in 
summer for air conditioning and to the north in winter 
for heating. But I wasn’t serious in putting forward my 
transatlantic cable suggestion. 


* x * 


It must have been quite a day in the history of Newton 
Abbot when the local power station was opened to the 
public for, says a Mid-Devon Times reporter, the station 
has been a “closed book” to most local people. He 
records that the tour started at the cooling tower, 

“a town landmark, nearly 200 feet high, where 1,500,000 

gallons of water are cooled hourly for conversion into 

steam and the heat needed to power the turbines.” 


I know that cooling tower, as I suppose many of my 
readers do. It is a gaunt structure of proportions strange 
to the modern eye; although it was actually erected in 
1924 it seems to me to have a Victorian air. If it were 
to be demolished it would be badly missed by travellers 
to Torquay to whom it is a sign that they are nearing 
their journey’s end. 


* x *~ 


Eighty years ago there was an extraordinary general 
meeting of the Electric Light & Power Generator Co. 
As reported in the Electrical Review of 1st August, 1881, 
Admiral Sir Edward Inglefield, the chairman, said that, in 
distributing electricity in the Queen Victoria Street area, 


“ they had the advantage of having several distinct cables, 
in case one portion should not be as successful as the 
other; in fact they had four distinct cables, so that, for 
instance, if they should find that evening that one portion 
did not work well they could still go on working with 
the other three without the fourth. Accidents might 
happen, a cab running against one of the lamp posts would 
break the contact for a time, but by having three other 
cables to work with there need be no apprehension on 
the part of either the shareholders, however anxious they 
might feel, or of the public, that there could be any serious 
breakdown even should any unforeseen accident occur.” 


In answer to a shareholder’s question a Mr. Crookes 
(presumably an engineer) said that * through a good cable 
75 per cent of the power could be carried to a very distant 
part.” 
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Cani¢gada Dam on the Cavado River 


PORTUGAL 


Hydro-electric plant forms the bulk of the generating 


By DIANA ANLEY 


One of our oldest friends and allies and now a fellow 
member of the “ Outer Seven,” Portugal has found that 
her increase in demand for electricity is well above the 
average annual figures of other countries. For example, 
during the period 1950-59, the maximum demand rose 
from 942 million to 2,988 million kWh (provisional value). 
Owing to the scarcity of solid and liquid fuels, this increase 
must be met by hydraulic resources, with thermal power 
(using poor national fuel) acting only as a reserve in times 
of damage or drought. 

Hydro-electric power potential is considerable, but at 
the required rate of exploitation it will be exhausted by 
1975. Unfortunately, there are few storage schemes and 
rainfall is irregular and varies from year to year. Rivers 
are torrential during the wet season, but become dry in 
summer and sometimes this lasts well into the autumn. 
When this dry period occurs, thermal power must be used 
to help meet the national demand. Bearing in mind the 
heavy overhead charges in cases of limited utilisation, it is 
advisable that this form of power should be just sufficient 
to act as a support when needed. 

There are deposits of uranium ores in the country 
and serious studies are being made of nuclear production. 
It is hoped, therefore, that by the end of 1975, internal 
industry will have developed sufficiently to supply the 
plant and material needed for this form of energy. 

It might be as well to mention two interesting points 


capacity of the electricity supply industry in Portugal 
and this article surveys the more important schemes 


in operation and under construction 


from the “* National Electrification Law, 2,002,” passed in 
December, 1944, which establish the following principles: 
(a) The Government has to promote the installation of 
large generating plants and the State may have a share in 
the capital of the new companies, helping these under- 
takings, as well as transmission and distribution lines, and 
substations, by means of loans; and (b) the Government 
will take part in the settling of tariffs concerning sales to 
consumers. As a result of this law, new hydro-electric 
power and transmission installations were put into com- 
mission in 1951 and private companies were formed in 
whose capital the State had a share, together with pre- 
existing companies and the general public. 

Permanent co-ordination of electric power production 
on a national basis is assured by a special body called the 
National Load Dispatching Board (Repartidor Nacional 
de Cargas). Through this Board an active part is taken 
by all the companies which belong to the interconnected 
electricity system. Its executive body is formed by repre- 
sentatives of the companies, with the State representative 
as president. As the function of the Board is essentially 
technical, economical and financial agreements in the form 
of “Power Pools” have been carried out between the 
companies. This means that charges and profits are, as 
a rule, divided beforehand according to conveniently 
established proportions. 

Transmission of power generated by the companies is 
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in the hands of the Companhia Nacional de Electricidade 
which interconnects all supplies and acts as a national grid. 
There are also several large distributing companies which 
existed before the passing of Law 2,002 and some of these 
have their own hydro-electric and thermal power stations. 

Some of the companies which came into existence as a 
result of the Law are the Hidro-Electrica do Zezere, 
which was set up in 1945, the Hidro-Electrica do Cavado 
in 1946 and the Hidro-Electrica do Douro in 1954. It is 
chiefly in the northern mountainous regions that extensive 
development is taking place, although there are several 
large schemes in other parts of the country. 


Cavado Schemes 


The Hidro-Electrica do Cavado was formed to develop 
the catchment areas of the Cavado and its main tributary, 
the Rabagao (Fig. 1). The Cavado River is 62 km long 
and rises in the mountains near Montalegre, flowing into 
the Atlantic Ocean. Siting of the various dams was fairly 
simple owing to its descent in a series of natural declivities. 
The first dam was built across the River Rabagao at Venda 
Nova (Fig. 2). It is an arched gravity dam 97 metres 
high with a useful storage capacity of about 95 million 
cu metres. The reservoir supplies three 30 MVA hori- 
zontal shaft, single-jet, Pelton turbines, under an average 
net head of 395 metres, in Vila Nova power station. This 
station was brought into service in 1951 and is situated 
on the left bank of the Cavado, above the confluence of 
the two rivers. It is interesting to note that the turbines, 
valves and switchgear were supplied by the English Electric 
Co., Ltd., and the generators by the Metropolitan-Vickers 
Electrical Co., Ltd. Because of restricted space, the 
main switchgear was placed on the roof of the power station. 

Construction of the second dam was at Salamonde, 
with an underground power station, which came into use 
in 1953 (Fig. 3). This is a thin arch dam, 75 metres high, 
spanning the Cavado River downstream from Vila Nova. 
The useful storage capacity of the reservoir is about 
57 million cu metres and it supplies two 25 MVA Francis 
turbines under an average head of 114 metres. 

Further downstream the Canicada Dam forms the lowest 
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stage of development in this area. This is a thin arch 
dam 76 metres high, providing a useful storage capacity 
of about 144 million cu metres which supplies two 32 MVA 
Francis sets in an underground power house (Fig. 4), under 
a head of 105 metres. Before Canicada reservoir could be 
made, two large bridges carrying national roadways had 
to be built to replace existing ones across the area to be 
flooded. These bridges have reinforced concrete road- 
ways supported on hollow pillars of masonry, the highest 
of which is 58 metres. One road is 206 metres long and 
the other 230 metres. An entire village also had to be 
rebuilt at a higher level on the hillside. 

Returning to the upstream por- 
tion of the catchment area, the fourth 
dam is sited at Paradela, just below 
the confluence of the Cavado River 
with another of its tributaries, the 
Pisoes. Paradela Dam, 112 metres 
high, with a crest length of 532 
metres, is said to be the highest rock- 
fill dam in the world. Geological 
investigations revealed that the 
terrain was not suitable for a con- 
crete structure. It was decided that as there was an 
excellent supply of granite at a distance of 2 km from the 
chosen site, a quarry would be opened up and a road con- 
structed. This road was necessary for the transportation 
of the granite by heavy vehicles. An interesting technical 
point about the dam is that it was constructed in three 
stages, so that, in the first stage, an additional run-of-river 
set could be put into service in Vila Nova power station. 
Two rockfill embankments were also needed to seal off the 
necessary storage area and the well-type spillway was so 
designed that it could function at all three stages. As an 
extra precaution, an emergency spillway has been made 
with a controlled section gate and this discharges through 
a bottom tunnel about 300 metres long into the bed of a 
small nearby tributary. 

The supply tunnel from Paradela Dam to Vila Nova 
station is about 11 km long and includes a length of steel 
pipeline supported on concrete trestles. This is carried 
across a valley in the open for about 660 metres. The 
final length of 60 metres is laid alongside the Venda Nova 
penstock, before they both enter the power station. 

It was originally intended that Paradela reservoir should 
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Fig. 3.—Salamonde Dam and power station 


supply a fourth 30 MVA Pelton set, but in view of the 
technical advances which have been made in the design 
and uses of Francis turbines under increasingly high heads, 
it was decided to install a60 MVA Francis set. 


Fig. 4.—Cani¢ada power station 


This decision involved necessary structural alterations 
which posed many problems in a station that was already 
in operation. 
building (where space was extremely limited) had to be 


Considerable reinforcement of the existing 


carried out before the new set could be 
installed and the necessary adaptations 
made for the draught tube and tailrace at 
a lower level (Fig. 5). The Francis set 
operates under a head of 440 metres, the 
turbine being supplied by Ateliers des 
Charmilles and the alternator by Brown- 
Boveri & Co. Within the station, the 
two penstocks having been placed side 
by side; No. 3 Pelton set, by means of a 
special valve, can operate on water taken 
either from Venda Nova or Paradela 
reservoirs. 

The final dam, known as the Pisoes 
scheme, is now being constructed on the 
Alto Rabagao. It will have an arch dam 
103 metres high with a remarkable crest 
length of 24 km. The work will also 
include about 27 km of new roadway to 
replace the old one which will be flooded. 
On the Alto Cavado there will be a secon- 
dary dam 28 metres high and a tunnel will 
connect the two reservoirs. The Alto 
Rabagao reservoir, with annual regu- 
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lation, will supply two 40 MVA sets in 
an underground power house, with a 
maximum head of 193 metres, and will 
discharge into Venda Nova reservoir. It 
is also planned to include pumped storage 
in the scheme and it is hoped that the 
entire plant will go into service during 
1964. 


Douro Schemes 


The development schemes being 
undertaken by the Hidro-Electrica do 
Douro lie in the international zone of 
the River Douro and have been planned 
according to the agreement of 1927, 
which determined that the utilisation of 
the total head concerned Portugal and 
Spain separately and in some parts 
approximately equal. The upstream part 
of the zone belongs to Portugal and the 
downstream to Spain. Thus, a fall of 
about 400 metres, which lies in that part 
of the Douro serving as a border between 
the two countries, was divided, the 
Portuguese developing three sections and the Spanish two. 

The first Portuguese section to be developed is at Picote 
and is a run-of-river plant with weekly regulation. It has 
an arch dam, 100 metres high, with four spillways and the 
useful capacity of its reservoir is about 13 million cu 
metres. Under an average net head of 71 metres, it 


Fig. 5.—Vila Nova power station with Francis turbine in the foreground 


provides the water for three 93,000 h.p. Francis turbines 
with a speed of 166 r.p.m. in the underground power 
station (Figs. 6 and 7). Average annual production is 
about 1,000 million kWh. It came into service in 
November, 1958, and was opened by the President of 
the Republic of Portugal. The power station, which is 


Fig. 6.—Picote Dam, control room and substation on left (taken from the Spanish side) 


te ee 
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Fig. 7 (above).—Picote tailrace tunnel from which 
the three draught tubes emerge 


Fig. 8 (right).—Picote underground power station 


excavated in the granite mountain side, 
is 88 metres long, 16-6 metres wide, 35 
metres high and it has considerable auto- 
matic control features (Fig. 8). It has 
two lift shafts at opposite ends, one 35 
metres deep which allows machinery, 
etc., to be lowered into the station and 
another 78 metres deep, giving access 
from the station to the control room 
buildings. The 15 kV _ busbars are 
carried up the side of this latter shaft 
and the substation is on a platform at 
the side of the control room edifice. 
Here, the voltage is stepped up to 220kV 
to be fed into the national grid. There 
are two overhead 220 kV lines, one to 
Oporto and the other (which has just 
come into service) to a transformer 
station at Coimbra and thence in the 
future on to Lisbon. Erecting some 
parts of these lines was difficult owing 
to the contours of the country to be 
traversed. There is also a 30 kV line 
which provides for local consumption. 
The second section of the international 
zone is at Miranda and is under con- 
struction, having practically the same 
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characteristics as Picote. It will be a run-of-river plant 
with a massive head buttress dam, 80 metres high, and 
the useful capacity of the reservoir will be six million 
cu metres. Under an average net head of 56 metres, power 
will be provided by three 60 MVA vertical shaft 80,000 
h.p. Francis turbines with an average speed of 150 r.p.m. 
in an underground power station. It is hoped that this 
scheme will start operating this year, but work was held up 
for seven months in the winter and early spring owing to 
extreme flooding of the river. To speed the excavation 
of the power station, a side shaft was sunk so that it was 
possible to work upwards as well as downwards. It is 
hoped that average annual production will be in the region 
of 820 million kWh. The third section of the zone will 
be at Bemposta, a run-of-river plant with a gravity arch 
dam 85 metres high and the useful water capacity of its 
reservoir will be about 31 million cu metres. It will 
supply three 78 MVA sets under an average head of 
67 metres and annual production will be about 955 million 
kWh. The scheme will probably come into service in 
1965 and supply power to Coimbra and Lisbon. 

To keep pace with this development, the Companhia 
Nacional de Electricidade has constructed new trans- 
mission and interconnection lines at 220 kV and 150 kV. 

An item of special interest is the interconnection of 
the Portuguese and Spanish systems at 220 kV through 
a switchyard at Pochina which will soon be brought into 
commission. 

The illustrations are reproduced by courtesy of Hidro 
Electrica do Cavado, Hidro Electrica do Douro and Com- 
panhia Nacional de Electricidade. 
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Engineering Base 


Aircraft maintenance in the second B.E.A. engineering base at London Airport 


at London Alrport 


The second engineering and maintenance base has 
recently been completed for British European Airways at 
London Airport at a cost of £6 million. Four years ago 
development was initiated on a 22-acre site on the south 
side of the Airport. To meet the maintenance require- 
ments of their increasing air fleet, in particular the Van- 
guard and Comet 4B, the B.E.A. decided to add to their 
existing base a new east block hangar of ten bays, with 
workshops and other ancillary facilities and a new six- 
storey administrative building. In the new extension 
there are two hangars of five bays, each hangar being 
gooft long by 142ft wide by 4oft high, with 168ft clear 
span arches over the doors. Between the hangars is the 
workshop area where, in a completely unrestricted space 
gooft by 2o0oft, work on engines, propellers and power 
plants is carried out. All the services needed are installed 
in the 49,200 sq ft of basement which lies beneath the 
centre workshop. At the north-west corner of the base 
is an engine test house and at the southern end are sections 
where ancillaries are overhauled. 


Electrical Services 

For the six substations serving the base, which are 
situated in the basement, Johnson & Phillips, Ltd., sup- 
plied and installed the h.v. switchgear and transformers 
and the 11 kV ring main, pilot and interconnecting cables. 


The equipment involved consists of four 4-panel type FG 
switchboards for the office block substation and substations 
E, F, G, and one five-panel board for substation H. 
Thirteen 500 kVA, 11 kV/415 V transformers were 
supplied, two for each of five substations, and three for 
the overground test bed substation. 

After installation of the switchgear and the transformers 
the original ring main was disconnected between sub- 
stations No. 3 and No. 4, both of which serve the first 
engineering base, in order to extend the ring main to the 
six new substations in the second base. The overground 
test bed substation, connected by 230 yd of cable, is teed 
off from the fifth panel in substation H. 

About 3,000 yd of cable was installed, including three- 
core paper insulated, lead alloy sheathed and served 11 kV 
“E” ring main cable with 0-0045 sq in three-core p.l. 
and s. 660 V pilot and 0-03 sq in three-core p.l. 11 kV 
“E” cable left bare for interconnecting the transformers 
with the switchgear. 

In the basement there is one main incoming substation 
for each of the four substations which, in turn, each feed 
two plant rooms through two 500 kVA transformers. 
These services, which are fully cabled by B.I.C.C. with 
p.i.l.c.s.w.a. cables, supply all the electrical requirements of 
the ten bays and workshops together with the south work- 
shops. B.I.C.C. have supplied about 250 miles of various 
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East block basement electrical substation showing B.I.C.C. cabling 
to Johnson & Phillips switchgear 


types of cable for the electrical services which have cost 
some £800,000. 

Each of the ten bays has its own panel for the individual 
control of lighting and power. Main lighting is provided 
by 12,400 G.E.C. cold cathode oft tubes making in all 
22 miles of lighting. This can be operated in three 
stages, each stage bringing in a third of the lights. At 
floor level, each hangar bay is provided with five service 
pits which give a variety of socket-outlets for electric 
power, ranging from roo A three-phase to 15 A at 24 V. 
Additional service outlets with 100 A three-phase sockets 
are provided on the concrete aprons as well as on mullion 
units. 

The aluminium hangar doors by Esavian are in two 
gooft lengths, each length comprising a number of un- 
attached sections driven by power mullions. The leaves 
fold so that a clear opening of 168ft can be provided at 
any of the bays as required. The power mullions are 
supplied through trolley arms from busbars in the hangar 
roof. This equipment, as well as the insulators, power 
cut-outs and cabling, is all of B.I.C.C. manufacture. 

To provide high- and low-pressure air to service pits 
and other output points, there is a compressor room in 
the basement. The compresssors are driven by two 
150 h.p. and one 70 h.p. Brush motors, and there is pro- 
vision for the addition of a second 70 h.p. set if required. 
A series of lifts convey stores, engines and material to and 
from the basement. Overhead are electrically-operated 
travelling cranes with two lanes of crane track every 1ooft 
width. 

The administrative block is a six-storey building. On 
the ground floor, heat is provided through the ceiling and 
because of this B.I.C.C. mineral-insulated copper-sheathed 
cable is installed. The building is fully air conditioned, 
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and acoustically and thermally insulated. From the 
ground floor to the fifth floor access is by internal stair- 
cases, and two lift systems, one being of the Paternoster 
type. The lighting fittings have been supplied by A.E.I. 
The sixth floor is devoted to the air conditioning plant 
which works in conjunction with a compressor plant 
housed in an ancillary block. 

The consulting engineers for the project were Scott & 
Wilson, Kirkpatrick & Partners; the electrical consultants 
were Barlow, Leslie & Coombes; and the electrical sub- 
contractors were Rashleigh Phipps & Co., Ltd. 


Growing Use of Electrical Appliances 
in the Midlands 


A SURVEY recently completed by the Midlands Electricity 
Board shows that the proportion of homes with electric 
cookers has risen in five years from 21-5 to 28-7 per cent. 
The survey covered a representative sample of 12,233 of 
the 1,252,255 domestic consumers spread throughout the 
Board’s 5,000 square miles area. Taken in 1960, it was 
statistically identical with the first survey in 1955. 

The rural areas lead in the proportion of homes that now 
cook by electricity. In Shropshire and Herefordshire 48-1 
per cent have electric cookers, compared with 34-6 per cent 
in 1955. The relative figures for the other areas are 
Worcester 42-6 per cent (33 per. cent in 1955), Central 
Gloucestershire 42-1 (29-5), Wolverhampton 35-1 (29-2), 
North Staffordshire 30-3 (25-8), South Staffordshire 19-8 
(15-1) and Birmingham 17 (11-9). 

In the analysis by Districts, North West Birmingham has 
the lowest figure, with only 10-4 per cent of electric cookers. 
Leominster leads with 64-6 per cent, followed by Ludlow 
with 59-9, Severn Vale with 58-6 and Banbury with 56-7. 

The survey shows that in the five years the proportion 
of homes without any form of piped hot water has fallen 
from 33-3 per cent to 22-4 per cent, while the saturation of 
electric immersion heaters has risen from 19-I to 35-5 per 
cent. Of the Board’s seven Sub-Areas, Birmingham has 
the biggest proportion of immersion heaters, with an 
overall average of 45 per cent, but this form of water 
heating is used in 67-8 per cent of homes in Solihull District, 
while S.W. Birmingham District has 48-3 per cent and 
Sutton Coldfield and N.E. Birmingham 43-7 per cent. 

Electric space heating was found in 68-5 per cent of the 
homes against 65-3 per cent in 1955, the leading Districts 
being Solihull 86-1 per cent, Cheltenham 81-2 per cent, 
Stourbridge 80-5 per cent, Stratford-on-Avon 79-4 per cent, 
Stroud 79-3 per cent, Redditch 77-5 per cent, Wellington 
77:2 per cent and Leominster 76-5 per cent. 

In the proportion of refrigerators in use in homes, Solihull 
also holds leading place among the Board’s 36 Districts, 
with a saturation of 33-6 per cent. Next comes Cheltenham 
with 32-6 per cent, followed by Gloucester with 25-5 per 
cent, Stratford-on-Avon with 26-8, Hereford with 23-9, 
Stroud with 23-8 and Redditch with 23-1. The survey 
shows a growth in the use of domestic electric refrigerators 
in all Districts, the proportion in the M.E.B. Area as a 
whole having risen since 1955 from 6-4 to 17:5, which. is 
believed to be above the national average. 

Commenting on the survey, the chief commercial officer 
of the Board, Mr. H. J. Gibson, said: “ We know from unit 
sales statistics that domestic consumption of electricity is 
rising steeply in the Midlands, and this survey—the second 
of a planned series of five-yearly surveys and I think the 
most comprehensive sample taken by any Area Board— 
gives us valuable information about why the load is growing 
and a guide to what we must provide for the future.” 
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the switch that is silent... Biv qo v2 Cor 
1 CLIPPER 


G.E.C. Installation Equip- 
ment Group have a new 
approach to switch design 
which serves to take the 
clicking out of switching. 

If you listen hard enough 
you may just hear the dis- 
creet whisper of a ‘Mutac 
Clipper’. 

Furthermore, the new 
approach makes ‘Mutac 
Clipper’ switches unrivalled 
for ease and speed of assem- 
bly . . . ensures that these 
precision-made, electronic- 
ally-tested switches give a 
guaranteed long-life per- 
formance. 

G.E.C.s new approach 
enables you to put one, two 
or three ‘Mutac Clipper’ 
switchesina standard BS1299 
box. There’s a choice of 44 
different switch plates—in 


moulded plastic or metal— 
and 11 interchangeable 
units fit into just three 
different sized boxes: 


5 amp | way S.P. 

5 amp | way S.P. 

5 amp | way D.P. 

5 amp 2 way S.P. 

amp 2 way & off 
amp intermediate 

5 amp | way secret 

5 amp 2 way secret 

Bell Push 

Neon Indicator 

Blanking Unit 
‘Mutac Clipper’ switches 
cost no more than ordinary 
switches to buy and far less 
to install—that’s a result 
of G.E.C.’s new approach. 
Complete interchange- 
ability of ‘Mutac Clipper’ 
enables you to standardise 
right through a job. 


that’s N W pproach of CED 


INSTALLATION EQUIPMENT GROUP 


IMMEDIATE DELIVERY of all 
*Mutac Clipper’ switches from 
wholesalers throughout the 
country. If you would like more 
detailed information, ask your 
wholesaler for ‘Mutac Clipper’ 
literature. 


full load current 


This high breaking capacity is made possible by cam-operated, silver contact, double-break 


“interruptor”’ units—just one of many ‘Hidutac’ exclusive features resulting from the new approach 
of the G.E.C. Installation Equipment Group to switchgear design. The new approach has crystallised 
from G.E.C.’s many years’ experience of making switchgear superbly well. 


Consider these other impressive advantages: Unlimited full load switching—Hidutac’ switchfuses 
operate at their full load current with unfailing reliability. 4 unique compactness, brought about 
by radial positioning of contacts. Generous wiring space and easy access to terminals at the front. 
Total internal enclosure of all moving parts, with shields over live terminals. High fault current 
protection in Single Pole and Neutral, Double Pole, Triple Pole and Neutral switchfuses with H.R.C. 
or rewirable fuses. Categories of duty are: H.R.C. fuses, all ratings, AC4 of BS88 (33000 amp); 
rewirable fuses, 15 and 30 amp ratings, S2A of BS3036 (2000 amp); rewirable fuses, 60 amp rating 
S4A of BS3036 (4000 amp). Modern styling of pressed steel case with fully interlocked cover. 

These exclusive features make ‘Hidutac’ switchfuses vastly superior for tungsten and discharge 
lighting control, motor control, and transformer and capacitor switching. 


IMMEDIATE DELIVERY ‘Hidutac’ switchfuses from wholesalers. throus it the count 


For more detailed information ask your wholesaler for ‘Hidutac’ literature. 
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U.K. Electrical Trade in June 


Tz Board of Trade returns of imports and exports the figure for the first half of 1960; Australia was the 
during June show that shipments of electrical machinery leading customer during this period with South Africa 
and apparatus were over 20 per cent higher than they a good second. 
were in the corresponding month of 1960. This con- An outstanding feature was the increase in exports of 
tinued improvement raised the increase for the first half accumulators both in June and during the half-year— 
of the year to about 12 per cent compared with January- nearly 30 per cent in the latter period. Exports of electric 
June, 1960. cooking equipment and parts moved upwards in June, 
In June (see Table 1) exports of generating plant, but the total for the first half of the year was a little lower. 
convertors, transformers, switchgear, etc., were appreci- On the other hand, the exports of space- and water- 
ably higher and together they constituted an advance on heating equipment were well up on the half-year (35 per 


TABLE |I.—ELECTRICAL EXPORTS 


Month 
Six months ended Six months 
ended June June ended June 

1960 1961 1961 1960 1961 


£ £ / £ £ s 
Generating sets: Telegraph and telephone installations... 481,773 3,820,456 2,735,590 
Diesel driven not titel 10 kW a 105,718 802,513 677,158 || Telephone instruments “a 5 bie 272,296 922,912 1,234,881 
10 kW to 65 kW ... : eS 170,696 866,145 805,457 || Parts ... 914,364 | 4,292,610 | 5,223,024 
65 kW to 200 kW Ss 3 ae oe. 85,059 713,767 591,888 || Line app. for long distance ‘communication 228,982 1,439,274 1,640,710 
Over 200 kW ‘> . ae <3 298,166 966,652 1,809,613 - 4 
Driven by steam turbines... 29,101 436,299 149,204 | 897, 415 10, 475, 252 10,834,205 
Driven by spark ignition engines, hydraulic | = 3 a” 
turbines or other prime movers Len 155,419 196,635 639,818 Cookers ; nal Sot 34, 547° 248, 900 262,254 
Generators: All other cooking appliances na eax 63,258 346,773 360,599 
Not exceeding 200 kW... Kee i 6 118,610 534,187 795,603 || Parts and accessories his een 566 103,336 548,521 493,434 
Over 200 kW , a8 os 86,829 742,298 389,163 || Space heating appliances... ane aie 19,264 138,093 146,542 
Parts . 657,688 | 5,532,922 | 3,022,255 | Water heating appliances ... ee is 42,135 179,545 240,327 
Motors, ‘complete, other than railway, tram- Other heating appliances ... on Fe 53,128 163,345 290,358 
way and trolley-bus: Parts and accessories ot at; is 117,960 520,389 680,647 
Not exceeding 4 h.p. set cab 185,021 1,417,385 1,333,569 || Irons ... +s ats 78,040 431,050 452,189 
Over 4 h.p. but under | h. Pp. én ie 84,128 : Arc welding equipment, a.c. a a 34,366 276,256 348,748 
I to 250 h.p. ee & 499.994 | Dec ve tar 43,188 338,864 275,659 
Exceeding 250 h.p. 169,807 | 099, 684 1,033,457 Resistance welding equipment re ins 102,633 224,394 343,693 
Railway, tramway and trolley- bus ‘motors, Electric furnace plant on «es Ses 103,934 596,343 598,664 
complete, and parts of all motors & 252,656 1,117,969 1,435,586 | Sparking plugs aS ats 221,786 1,342,973 1,238,836 
Starting and controlling gear for electric Electrical appliances, “for aircraft sah Bay 342,404 1,767,139 1,825,457 
motors oy wed oat 357,677 | 1,583,080 | 2,263,387 || For motor vehicles ... ie Aas = 636,893 | 3,788,582 | 4,094,619 
— For cycles “3 36,149 303,464 224,490 
3,256,569 | 19,319,034 | 18,628,998 || Signalling apparatus (incl. traffic signals) ... 187,480 713,553 918,123 
— Instruments, commercial ... 178,396 1,170,196 1,195,599 
Converting machinery oe we Fe 37,274 368,797 641,297 || House service meters (electrical) incl. parts 187,129 985,808 1,034,427 
Mercury-arc rectifiers = ae 43,811 269,002 329,501 || Electro-medical apparatus (excluding deaf- 
Transformers for lighting, | heating and aids and X-ray apparatus and batteries) 241,962 212,270 
power (including coils): X-ray apparatus (excl. tubes and valves) 292,958 443,893 
Not mepeengs 7,500 kVA.. a oi 473,284 | 3,064,534 | 2,433,607 || Ceiling fans ... 528,629 723,563 
Over 7,500 k 325,356 1,565,465 | 2,665,913 || Desk fans, and parts of desk and ceiling fans 151,399 220,961 
Switchgear abt switchboards (excl. tele- Portable mechanical appliances, electrically 
graph and phone): operated: 
preuerey up to an A and not exeeelne Vacuum cleaners... it, ade ive : 900,293 | 1,416,688 
600 V Eas . 500,190 | 2,409,922 | 3,351,355 || Floor polishers A ot ~~ aes 426,553 346,878 
Other we sue 43 aoe he 1,230,676 | 6,922,538 | 7,321,239 || Food mixers ... a fe 332,460 491,552 
Hair clippers and dry shavers an wee 534,363 722,287 
2,610,591 | 14,600,258 | 16,732,912 || Other poreshie appliances ... ces a 3 182,411 388,896 
Parts. .. ; 4 kek Mu eae Gialeres 1,148,854 
Batteries and/or cells, primary: Portable elec. tools, incl. parts... oe ; 1,491,373 | 1,880,798 
For all lighting > Sapa a oe re 159,065 646,978 822,976 - 
For radio... ee a9, Pr 362,023 2,322,762 2,502,713 || Telegraph and telephone cables and wires: 
Other eat sy 48,219 242,128 295,308 Submarine .... ae : wee af 1,428 1,313,699 70,891 
Parts (excluding carbons) .. ose see 80,435 313,087 418,263 Other cs sev See oe wee 449,900 | 2,402,594 | 2,313,996 
Filament lamps exceeding 280.25. Wve 120,334 614,239 652,674 || Other descriptions: ; 
Not exceeding 28 V 22,991 180,111 212,329 || Cotton, silk or man-made fibres insulated 35,398 136,632 206,883 
Arc lamps, discharge lamps, luminous tubes, Enamel, glass or asbestos insulated ide 181,689 892,295 
fluorescent tubes and tube signs, com- Paper insulated... ove “# eve 423,405 3,197,812 
plete: Rubber insulated ... Act se aes 255,528 1,778,792 
Fluorescent tubular lamps... Sa eee 101,136 407,591 550,386 || Thermoplastic insulated ... oe “es 393,085 ,938, 2,158,409 
All other lamps 29,830 176,717 224,424 Other out sae re ant ne 209,773 1,251,762 | 1,391,944 


lass bulb d carbons 60,336 281,625 464,242 
Parts (excluding glass u san ieee Pacanoe Pimteoiaas Ind bli 


d television, etc., apparatus: : 
Thyratrons hot cathode mercury vapour ~ || Accumulators for motor vehicles sf 190,622 | 775,377 | 946,107 


d rectifiers (excluding mer- For radio, and other portable has ee 27,450 213,361 213,417 
Spee paced), hah corte cells All other accumulators... ee oe 48,825 251,449 464,437 
(excluding phototransistors), stabilising Parts and accessories... S a 116,715 524,563 732,807 
and cold pahede. pelvet: ecnetrons: Electric wiring accessories =... =p 246,464 | 1,312,046 | 1,487,964 
klystrons ... : 89,438 326,713 429,318 || Electrical ware (including insulators) of 
Cathode ray tubes . Bea “he os 161,525 336,936 ceramic materials, n.e.s. oe 154,282 747,058 798,243 
Allother .. = wae 575,267 | 2,274,245 Industrial electronic control equipment are 186,103 963,352 | 1,148,019 
Parts (excluding glass bulbs) 2 60,134 310,294 465, Insulators and insulating materials ites. i 
Broadcasting and television transmitters 24,285 321,782 415,326 Cloth and tape wee HA sss “5 71,835 430,163 388,495 
Communication and ty os ele Ee radar Allother... - eae Gs ie 159,063 833,471 823,329 
equipment .. si ak 1,713,199 | 9,061,886 | 10,853,454 || Permanent magnets . 55,582 374,103 418,918 
+ Domestic receiving sets, mains... * 50,363 432,537 337.737 || Radio, telegraph and telephone ‘testing 
Battery (incl. complete vibrator sets) 72,560 499,965 585,201 equipment, n.e.s. 138,496 923,901 857,161 
Other (incl. meal OCANY, and paso for Scientific electrical instruments (excluding 
cars) &. oe <4 “ 36,075 195,584 202,353 telegraphic and telephonic; time re- 
Radiograms re ESS ae 24,083 185,474 185,329 corders and time switches) é 771,809 | 2,461,155 | 3,876,335 
Television receiving ‘sets ... af a 66,824 368,580 661,780 || All electric machinery, apparatus and appli- 
Public address equipment 103,624 585,810 555,824 ances, n.e.s.: 
Other radio and television apparatus, n.e.s. 210,884 668,197 | 1,158,989 Machinery ... es ce nae wan 57,031 184,663 392,857 
Components and parts, n.e.s. «.- 1,420,997 | 6,845,388 | 7,767,219 || Other ak zs i. an .. | 1,289,114 | 5,668,012 | 7,005,937 


4,609,258 | 22,413,391 | 28,074,750 22,721,955 |120,715,194 |135,000,533 
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TABLE 2. 


DISTRIBUTION OF EXPORTS (TABLE 1) 


Month Six months 
Country of ended June 
June, 1961 1960 1961 
£ £ £ 
Gibraltar 34,144 108,298 230,030 
Malta 82,988 276,663 | 360,147 
Cyprus 90,539 426,853 468,125 
Sierra Leone 49,616 207,863 373,861 
Ghana 268,567 | 1,557,934 1,938,632 
Nigeria 398,564 | 3,112,189 | 2,710,530 
Union of South Africa. 1,483,796 | 8,334,523 | 9,584,081 
Rhodesia and yesiand > 83,143 3,935,066 4,107,485 
Tanganyika : ie 56,230 311,466 317,586 
Kenya 183,428 1,050,562 973,972 
Uganda 51,157 182,619 348,299 
Mauritius 47,907 348,464 229,582 
Aden 78,263 336,149 487,158 
Bahrain, Qatar and Trucial States 176,592 666,675 923,033 
Kuwait ae ae wes 306,794 1,333,847 | 1,717,035 
India 1,154,475 | 8,027,162 | 6,754,157 
Pakistan 412,259 1,924,688 1,944,736 
Singapore ... 243,123 1,240,432 1,465,761 
Federation of Malaya 308,853 1,182,425 1,777,735 
Ceylon 3 197,203 1,060,150 1,092,250 
British North Borneo 9,569 130,855 152,984 
Sarawak ~ 11,332 103,397 63,654 
Hong Kong 423,692 | 2,346,082 | 2,923,191 
Australia 1,935,620 | 10,795,580 | 11,454,087 
New Zealand 1,099,124 | 5,082,162 | 6,723,856 
Fijire. a 26,044 134,358 193.255 
Canada 1,247,134 | 7,656,850 | 6,826,054 
Bermuda 78,650 239,118 334,801 
Bahamas 35,906 333,680 245,628 
Jamaica 169,918 1,002,991 1,109,397 
Barbados 25,083 267,541 231,542 
Trinidad 125,190 971,651 851,565 
British Guiana : z 56,964 405,539 321,325 
Other Commonwealth countries 116,246 571,938 600,279 
trish Republic as eee nae 540,448 | 2,429,551 3,158,918 
Soviet Union ve ies 147,495 787,498 1,612,441 
Finland 156,707 1,086,777 | 1,137,468 
Sweden 559,680 | 3,186,173 3,478,818 
Norway 340,174 1,518,053 1,994,069 
Denmark 530,107 1,544,789 1,981,065 
Poland 252,262 562,421 788,720 
Western Germany 873,922 2,881,550 4,350,612 
Netherlands 849,974 | 3,439,485 | 5,533,540 
Belgium 291,091 1,702,885 1,886,885 
France 633,423 1,971,645 | 3,269,901 
Switzerland _ 183,078 832,504 1,297,536 
Portugal 243,285 1,307,710 998,152 
Spain 160,675 1,337,219 1,374,359 
Italy 642,558 | 2,301,985 | 3,432,980 
Austria 97,864 398,891 581,369 
Yugoslavia 119,418 691,253 656,401 
Greece 117,367 575,600 680,197 
Turkey 278,630 517,533 915,246 
Seheed aes ‘East Africa 50,237 324,612 182,066 
Egypt eee 115,745 641,330 712,324 
Libya 69,319 356,168 397,821 
Morocco (incl. Tangier) . 26,378 150,661 158,522 
Congo Republic 41,623 336,292 245,928 
Sudan ‘ 149,395 697,442 1,173,940 
Syria 39,974 267,117 319,774 
Lebanon 66,630 365,029 484,776 
Israel 206,113 544,948 1,044,762 
Jordan a 94,962 471,088 477,206 
Saudi Arabia 82,983 356,663 473,648 
Iraq .. bys 295,931 1,399,189 1,923,813 
Iran... 239,194 1,276,046 1,824,052 
Burma 68,885 301,607 325,180 
Thailand 54,303 322,675 394,028 
Indonesia 80,832 557,089 1,525,418 
China 59,463 745,203 491,472 
Japan : 107,663 295,816 427,439 
United States of America. 933,348 | 7,455,352 | 4,972,843 
Cuba a ‘ 26,935 188,774 123,202 
Mexico 55,053 593,553 616,100 
Columbia ... 21,405 287,694 251,809 
Venezuela ... 67,941 2,192,467 607,574 
Peru 40,903 180,459 258,798 
Chile 79,147 488,936 797,047 
Brazil 131,712 331,024 500,510 
Uruguay... 16,074 141,938 113,003 
Argentine Republic. 398,954 | 2,496,950 | 2,389, 470 
Other foreign countries 414,582 | 2,209,781 2,823,518 
TOTAL 22,721,955 | 120,715,194 | 135,000,533 


TABLE 3.—SOURCES OF ELECTRICAL IMPORTS 


Country 


Australia 

Canada 

Other Commonwealth countries 
Irish Republic Bate eee 
Sweden “e 

Denmark 

Western Germany 

Netherlands 

Belgium 

France 

Switzerland — 

Italy : 
United States of America 

Other foreign countries . 


Month 
of 
June, 1961 


Six months 
ended June 


1960 


1961 


£ 

73,167 
169,295 
320,450 
136,037 
176,516 
136,370 
913,125 
658,647 
91,062 
356,363 
228,877 
148,997 
1,709,254 
430,257 


£ 
199,833 
679,477 
1,118,290 


1,220/385 


£ 
390,534 
1,138,694 
1,436,524 


765,154 


1,371,858 

603,126 
5,185,576 
3,706,638 

335,992 
1,537,644 
1,274,655 

701,267 
9,676,476 
2,246,309 


TOTAL 


5,548,417 


24,630,795 


30,370,447 
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cent). Similarly, shipments of domestic appliances, other 
than floor polishers, made a noteworthy advance. 

Looking at the distribution of electrical exports 
(Table 2) it will be seen that Australia was well in the 
lead in June, and that South Africa, Canada, India and 
New Zealand were also valuable customers. Among other 
buyers the United States and Western Germany were 
outstanding. 

Exports of items shown separately in the returns also 
advanced during the six months on the whole. A falling- 
off in steam turbines was redressed by greater shipments 
of water and gas turbines. 


Electrical Imports 


Imports of electrical machinery and equipment also 
rose substantially in June, the leading suppliers being the 
United States and Western Germany. For the first half 
of the year an increase of about a quarter is shown. The 
United States was responsible for about a third of the 
£30 million-odd total, followed at some distance by 
Western Germany and the Netherlands. An outstanding 
rise occurred in the case of Sweden—a fellow E.F.T.A. 


country. 
TABLE 4.—OTHER ELECTRICAL AND ALLIED EXPORTS 
Month Six months 
Class of ended June 
June, 1961 1960 1961 
£ £ £ 
Domestic electric washing machines in- 
corporating centrifugal water extrac- 
tion es 464,285 1,625,141 2,352,712 
Other, with. or without wringers 281,542 1,386,483 1,388,521 
Dryers (exported as separate units) 19,772 225,133 213,640 
Parts 207,644 657,052 960,924 
Electric locomotives (incl. battery types) 63,963 1,914,665 1,555,824 
Diesel locomotives with electric trans- 
mission ant S. ak — 1,535,788 176,144 
Welding electrodes: 
Ferrous A 117,828 758,000 625,823 
Non-ferrous 29,832 143,003 189,305 
Electric conduit tubes and cased ‘tubes.. 97,048 545,787 613,599 
Electric carbons ... 213,942 647,260 1,064,682 
Electric lighting fittings ‘and lanterns 
(excl. arc lamps, searchlights and 
cycle lamps)... a5 Seo Nascent 357,383 | 2,072,374 | 2,175,492 
Electric fork-lift trucks 150,724 580,534 1,067,142 
Water and gas turbine, etc. 662,480 2,690,424 5,011,478 
Steam turbines an 1,180,878 6,531,083 4,288,939 


TABLE 5.—ELECTRICAL IMPORTS 


Month Six months 
of ended June 
June, 1961 1960 1961 


£ £ 
407,457 653,688 
1,068,487 | 1,581,725 
958,711 1,021,786 


879,756 | 1,301,263 


529,887 648,318 
290,996 215,120 


629,692 529,190 
1,635,730 

514,554 

471,954 

2,487,521 | 2,784,190 
2,158,163 | 2,807,270 
328,116 371,245 
394,445 569,763 
977,945 | 1,371,468 


1,751,788 | 1,820,193 
489,014 713,962 


612,276 852,735 
702,503 950,476 
377,128 348,935 
311,486 648,357 
1,010,043 | 1,406,617 
5,965,642 | 7,214,908 


24,630,795 | 30,370,447 


£ 
146,855 
262,352 
135,488 


169,725 


136,188 
54,459 


82,545 
283,347 
88,829 
108,655 


409,387 


619,519 

88,157 
101,320 
243,103 


370,139 
157,648 


Generators, incl. parts 

Motors, incl. parts oe wed 

Converters; transformers; rectifiers... 

Switchgear and switchboards (other than 
telegraph and telephone) i 

Bulbs, arc lamps and tubes for electric 
lighting, complete <a pa 

Cathode ray tubes, complete... 

Transistors liestutine photo-transistors), 
complete iG wv ; 

Other, complete .. 

Parts (excl. glass bulbs) | 

Radio receiving sets, domestic or portable 

Radio communication and navigational 
aids, complete ... 

Other radio and TV apparatus, parts and 
accessories + 
Telegraphy and telephony. apparatus ry) 

Welding machinery Pe 
Electrical cooking and heating apparatus 
Magnetos, ignition, and electric appliances 

for aircraft, motor vehicles and cycles 
Instruments, commercial fen 
Electro-medical apparatus (incl. X-ray 

apparatus) 91,682 
Portable mechanical appliances, ‘electri- 

cally operated, complete aa 35 206,321 
Parts 52,191 
Industrial electronic control equipment 140,749 
Scientific electrical instruments (excl. 

telegraphic and telephonic) 302,121 
Other machinery peal aes and i appli- 

ances s- 1,297,637 
5,548,417 


TOTAL 
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PERSONAL AND SOCGCLtAL 


An advertisement in the current 
issue of the Journal of the Institution 
of Electrical Engineers indicates that 
the secretary, Mr. W. K. Brasher, is 
to retire at the end of September, 1962. 
It states that Mr. Brasher’s successor 
should be between the ages of 4o and 
50 and preferably be a corporate 
member of the Institution. The new 
secretary will commence his service in 
June, 1962, and work in collaboration 
with Mr. Brasher for three months. 


Mr. V. J. Faulkner is leaving 
Crompton Parkinson, Ltd., this week 
after 25 years as the company’s 
publicity manager and will spend his 


Mr. E. F. Robinson 


Mr. V. J. Faulkner 


retirement in Devon. He has for many 
years been an active member of the 


B.E.A.M.A. and I.S.B.A. Publicity 
Committees. His successor as from 
1st August will be Mr. E. F. 


Robinson, for several years past the 
company’s assistant publicity manager. 
Mr. Robinson’s publicity career has 
principally been concerned with the 
electrical and allied industries over the 
past 15 years. He qualified as an 


electrical engineer originally, when . 


with Central Rediffusion Services, 
Ltd., and, subsequently, he has held 
appointments with the publicity 
organisations of British Insulated Cal- 
lender’s Cables, Ltd., and Johnson & 
Phillips, Ltd., before joining Cromp- 
ton Parkinson, Ltd., in 1954. 

Dr. W. J. Gibbs, M.IE.E., has 
relinquished his appointment as 
manager of the Engineering Mathe- 
matics Department of Associated Elec- 
trical Industries (Rugby), Ltd., but 
remains as a group company con- 
sultant. Mr. N. Kerruish, M.A., 
A.M.LE.E., succeeds Dr. Gibbs as 
manager. 

A Bristolian, Dr. Gibbs joined the 
British Thomson-Houston Co., Ltd., 
at Rugby in 1920 in the Test Depart- 
ment. He was transferred to the then 


News of Men and Women of the Industry 


A.C. Engineering Department as a 
design engineer in 1923 and worked 
in various sections of the department 
in turn. In 1951 he was appointed 
consulting engineer in mathematics 
and in 1958 he became the first 
manager of the newly formed Engi- 
neering Mathematics Department. Dr. 
Gibbs was chairman of the Rugby 
Sub-Centre of the Institution of Elec- 
trical Engineers in 1959-60; a visiting 
lecturer on the staff of Manchester 
University, 1958-61, and director of 
studies, A.E.I. Staff Courses, 1958-61. 
He is the author of “ Tensors in Elec- 
trical Machine Theory” and “Con- 
formal Transformations in Electrical 
Engineering.” Another work, “Elec- 
tric Machine Analysis using Matrices,” 
is to be published shortly. He is also 
part-author with Dr. B. Adkins of 
“ Polyphase Commutator Machines.” 


Mr. Kerruish is a native of Wigan. 
Whilst at St. John’s College, Cam- 
bridge, he was a Wrangler in the 
Mathematical Tripos. He joined the 
British Thomson-Houston Co. in 1948 
and from then until his present 
appointment served as_ consultant 
mathematician and lecturer for the 
Advanced Engineering Course, first 
with Dr. B. Adkins in the Plant Engi- 
neering Department, then with Dr. 
V. J. Gibbs in the department of 
which he is now manager. In 1959 
he was awarded an I.E.E. Supply 
Section Premium jointly with Dr. J. H. 
Walker. 

Mry Harry) West, sMisck 
M.I.Mech.E., M.I.E.E., managing 
director of A.E.I. (Manchester), Ltd., 
was installed as president of the 
Institute of Welding for 1961-62 at 
the annual general meeting on 13th 


SIR JOSIAH ECCLES 


AS we have already reported, Sir 
Josiah Eccles, C.B.E., D.Sc., M.I.C.E., 
M.LE.E., M.I.Mech.E., is retiring from 
the position of deputy chairman of 
the Electricity Council on 31st July 
after a distinguished career in the 
electricity supply industry extending 
over about thirty-three years. 

Sir Josiah was born in Dungannon, 
Northern Ireland, in 1897, and he is a 
graduate (B.Sc.) 
of Queen’s Uni- 
versity, Belfast, 
which in 1956 
made him an 
honorary D.Sc. 
After serving in 
the 1914-18 war, 
during which he 
was awarded the 
Military Medal, 
he joined the 
Metropolitan- 
Vickers Electrical 
Co. with whom he remained until 
1928. He then went to Edinburgh 
as senior technical assistant in the 
Corporation Electricity Department, 
eventually becoming deputy engineer 
and manager and later “ chief ” (1940- 
43). His next appointment was as city 
electrical engineer of Liverpool, a 
position which he occupied until the 
nationalisation of the industry when he 
became chairman of the Merseyside 
and North Wales Electricity Board. 


Sir Josiah Eccles 


When Sir John Hacking retired from 
the post of deputy chairman of the 
British Electricity Authority at the end 
of 1953, Sir Josiah was appointed to 
succeed him. He remained as a 
deputy chairman of the Central Elec- 
tricity Authority after the changes 
made by the Electricity Reorganisation 
(Scotland) Act of 1954 and then when 
the structure of the industry was 
fundamentally altered he became a 
deputy chairman of the Electricity 
Council, the position from which he 
is now retiring. 

Sir Josiah, who was knighted in 
1957, has been active in many sectors 
of the electrical profession and 
industry. He was President of the 
Institution of Electrical Engineers in 
1954-55, president of the British Elec- 
trical Power Convention in 1957, of 
the Association of Supervising Electri- 
cal Engineers in 1958-59, and of the 
Liverpool Engineering Society in 1950. 
He has also served as chairman of the 
E.D.A. Council and as a member of 
the Clean Air Council. 

It was recently announced that Sir 
Josiah was to attend an electric power 
“ seminar ” to be held in Mexico City 
from 31st July to 12th August; he is 
to present papers entitled “Basic 
Problems in Electric Power Develop- 
ment” and “ Operational and Institu- 
tional Problems of Electric Power 
Development.” 
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July. Two new vice-presidents also 
took office—Mr. C. Humphrey Davy, 
M.I.Mech.E., director of Babcock & 
Wilcox, Ltd., and Mr. L. Redshaw, 
M.Eng., M.R.I.N.A., deputy managing 
director of Vickers-Armstrongs (Ship- 
builders), Ltd. 


Mr. R. G. Worthing, A.M.I.E.E., at 
present district engineer in the Birm- 
ingham South East District of the 
Midlands Electricity Board, has been 
appointed manager of the Board’s 
Solihull District. He will succeed Mr. 
J. A. P. Firth, M.I.E.E., who is leaving 
Solihull to become manager of Birm- 
ingham S.E. District. Mr. Worthing 
joined the staff of Birmingham Cor- 
poration Electricity Supply Depart- 
ment as a trainee in 1927 and became 
assistant meter engineer in 1932. Later 
he held a number of appointments in 
the mains department of the Birming- 
ham undertaking. Following the 
formation of the M.E.B. in 1948 he 
was appointed district engineer at 
Solihull and in 1950 he was promoted 
to a similar position in the Birmingham 
South East District. 


Mr. K. R. Johnston, B.Sc.(Eng.), 
A.M.I1.E.E., has been appointed 
assistant superintendent, Turbo- 
Generator Plant Department, at the 
Trafford Park Works of Associated 
Electrical Industries (Manchester), 
Ltd. He was previously’ assistant 
superintendent of the Large Electrical 
Department. 


Mr. A. R. Enshaw has been appoin- 
ted executive director in charge of 
the Government 
Contracts Depart- 
Mentone cates 
Plessey Co., Ltd. 
Mr. Enshaw, who 
was __ previously 
manager, ‘Tele- 
phone Apparatus 
Department, 
joined the com- 
pany in 1946. He 
served in the 
R.A.F. during the 
last war with the 
rank of squadron leader. 


Mr. A. R. Enshaw 


On his retirement after 40 years’ 
service with Chloride Batteries, Ltd., 
Mr. L. Hansen was presented with a 
clock by members of the staff. The 
presentation was made by Mr. C. 
Pritchett, director. Mr. Hansen spent 
nearly 28 years in India on the com- 
pany’s behalf. In 1926 he became 
manager of their Bombay office and 
shortly before the end of the war he 
was appointed general manager of 
Chloride & Exide Batteries (Eastern), 
Ltd., in which capacity he was respon- 
sible for the Chloride organisation 


throughout India, Ceylon and Burma. 
In 1949 Mr. Hansen returned to this 
country to deal with the company’s 
arrangements with railways, both 
home and overseas. Two years later 
he assumed responsibility for traction 
and stationary business in Southern 
England, and in 1953 he took over 
complete control of all railway busi- 
ness in the British Isles. 


Mr. Sydney Jones, Ph.D., B.Sc., 
M.1.E.E., until recently director of 
research applications of the Central 
Electricity Generating Board, has 
joined RR. B. 
Pullin & CGo., 
Ltd., as technical 
director. Between 
1947 and 1950, 
while at T.R.E., 
Hew esCiamne 
interested in the 
problem of auto- 
matic guidance 
of astronomical 
telescopes and 
worked with Pro- 
fessor Tustin at 
Birmingham on a scheme to develop 
a high precision servo-drive of the 
photographic plate on the Isaac New- 
ton telescope. About this time he was 
also leading the Royal Radar Estab- 
lishment team responsible for the 
application of infra-red to guidance of 
missiles and other devices. This work 
led directly to the Firestreak missile. 
Many of the novel techniques in this 
missile arose from his work and, in 
conjunction with the Ministry of 
Supply, he holds many of the patents 
involved. Dr. Jones was Superinten- 
dent of Defence Airborne Radar at 
Malvern from 1954 to 1956, and 
headed the Armament Department, 
R.A.E., in 1956-59. In this capacity, 
he went to Christmas Island in 1958 
and was an official observer at the last 
British megaton test. 


Mr. W. G. Creasy, B.Sc., has been 
appointed acting manager of the 
Preston and Trent Vale factories 
of the A.E.I. Lamp & Lighting Co.,Ltd. 
He will be based at Preston, Lancs., 
and succeeds the late Mr. E. G. Fryer. 
Mr. Creasy was previously superinten- 
dent of the Preston factory, a post he 
had held since 1956. The new 
superintendent is Mr. W. G. Ashworth. 


Mr. Frank’ Bradford, general 
manager of the Production Products 
Division, and Mr. Frank Smith, 
A.M.I.Mech.E., general sales manager, 
have been co-opted to the board of 
Headland Engineering Developments, 
Ltd. 


Mr. C. J. Rathmell, who was a 
student apprentice with South Wales 


Dr. S. Jones 


-to visit many of 
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Switchgear, Ltd., has been appointed 
joint resident technical engineer for 
the sale and servicing of heavy elec- 
trical engineering equipment in West 
Africa. The manufacturers which he 
is representing are South Wales 
Switchgear, Doulton Industrial Porce- 
lains, Ltd., and Line Equipment, Ltd. 


We are pleased to learn that Mr. 
E. A. Fowler, M.1.E.E., has now 
fully recovered from his recent illness. 
He wishes to express his appreciation 
to the many friends in the industry 
who have kindly made inquiries. Mr. 
Fowler, who relinquished his appoint- 
ment as a group managing director in 
the G.E.C., following further re- 
organisation, has now retired from the 
service of the company. 

Before accepting an invitation to 
join the G.E.C. in 1955 Mr. Fowler 
was chief commercial officer to the 
Eastern Electricity Board, having 
previously held a senior executive 
appointment for many years with the 
Yorkshire Electric Power Group. He 
gained his early experience with the 
County of London Electric Supply 
Co. and the Strand Electric & Engi- 
neering Co. Mr. Fowler is still living 
at Felixstowe and his new telephone 
number is Felixstowe 3002. 


Mr. J. E. Bailey has been appointed 
export manager to Advance Com- 
ponents, Ltd., of 
Hainault, Essex. 
He was _ pre- 
viously with Bell- 
ing & Lee, Ltd. 
Mr. Bailey hopes 


the company’s 
agents overseas 
during the next 
year. 


Seventeen em- 


Mr. J. E. Bailey 
ployees of E. K. 


* Cole, Ltd., received gold watches from 


Mr. E. K. Cole, C.B.E., chairman and 
managing director, at a ceremony to 
mark their completion of 25 years with 
the company on 11th July. 


Mr. A. A. Farrell has been appointed 
director and general manager of 
Plessey Ireland, Ltd., and a director 
of Plessey Sales, Ltd., Dublin. 


Philips Electrical, Ltd. have 
appointed Mr. Malcolm Davey as 
product manager in their recently- 
formed Major Domestic Appliance 
Group. Mr. Davey was formerly 
assistant marketing manager, portable 
appliances, with A.E.I.-Hotpoint, Ltd. 


Mr. John Stanley, formerly export 
manager of the Martindale Electric Co., 
Ltd., has been appointed assistant 
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manager of Martindale Electrique S.A., 
Boulogne -sur-Seine, France, the 
wholly-owned subsidiary of the 
Martindale Electric Co. It is intended 
that the French company should be 
the headquarters of the Martindale 
group’s Common Market interests. 


Mr. W. Crichton Vile 
who, as recently re- 
ported, has been 
appointed manager of 
the South Wales Elec- 
tricity Board’s Barry 
District 


At the annual general meeting of 
the British Welding Research Associa- 
tion Sir Charles S. Lillicrap was 
re-elected president. Viscount Ednam 
and Mr. W. Muirhead Watson were 
elected to the Council and Messrs. 
D. J. W. Boag, C. H. Davy, T. McIver, 
R. B. Shepheard and Dr. T. W. F. 
Brown were re-elected. 


Mr. O. Mansager has relinquished 
his position as deputy chairman of 
Hoover, Ltd., but he remains on the 
board. Mr. Arthur F. Earle has been 
appointed a director and_ elected 
deputy chairman in his place. 


Mr. H. F. Judd, Associate I-E.E., has 
been appointed managing director of 
Ioco, Ltd., as from rst August, on Mr. 
J. A. Killick’s leaving to take up 
another position within the Vickers 
Group. 


Colonel J. F. Williams-Wynne, 
D.S.O., J.P., who has been appointed 
to serve on the National Parks Com- 
mission, is a part-time member of the 
Merseyside & North Wales Elec- 
tricity Board. 


Following the election of Mr. H. B. 
Morris to the board of Wickman, Ltd., 
Mr. H. Andrews has been appointed 
secretary and Mr. H. L. Hudson chief 
accountant. 


At the annual general meeting of the 
Scientific Instrument Manufacturers’ 
Association on 13th July Mr. A. W. 
Jones (Fleming Radio (Developments), 
Ltd.) was installed as president for the 
year 1961-62. 


Mr. H. C. H. Matthews, B.Sc., 
A.M.LE.E., has been appointed a tech- 
nical director of Pantak, Ltd., of 
Windsor, Berks. 


Dr. A. S. Eklund (Sweden) 
is to succeed Mr. Sterling Cole (U. S.) 
as director of the International Atomic 
Energy Agency on 30th November. 
Dr. Eklund acted as secretary general 


to the second United Nations Geneva 
Conference on the Peaceful Uses of 
Atomic Energy in 1958 and is chair- 
man of the international board of 
management, O.E.E.C. High Tempera- 
ture Reactor Project “Dragon,” at 
Winfrith Heath. 


Mr. R. W. Beer, 6, Hilton Place, 
Llandaff North, Cardiff, has joined 
Sunbeam Electric, Ltd., as area 
manager for South Wales and the 
South West of England. 


Mr. P. Y. Moyse, formerly sales 
manager, has been appointed general 
manager of Pinchin Johnson & Co., 
Ltd. 


Mr. John P. Bolton has been 
appointed managing director of the 
Australian subsidiary of the George 
Cohen 600 Group, Ltd. He succeeds 
the late Mr. C. A. Bell. 


Mr. G. V. Cox has been appointed 
general manager of sales, plastics 
products, of Monsanto Chemicals, 
Ltd., and Mr. M. W. Waugh general 
manager of sales, chemical products. 


OBITUARY 


Dr. G. C. J. Dalton—The death 
occurred recently, at the age of 45, of 
Mr. George Clifford James Dalton, 
D.Phil.(Oxon.), director of the Sydney, 
N.S.W., nuclear research establish- 
ment of the Australian Atomic Energy 
Commission. Dr. Dalton was a 
Rhodes Scholar; he served in the 
R.A.F. during the war, working on 
radar, and returned to Oxford after- 
wards. For two years or so he was 
engaged in research at Harwell as a 
member of the Engineering Division. 
He returned to New Zealand, his 
native country, in 1949 as Professor 
of Mechanical Engineering at Auck- 
land and in 1955 he was appointed 
chief engineer of the Australian atomic 
energy project. He took up the post 
of director of the Australian A.E.C. 
research establishment last year. 


Mr. D. R. Williams, B.Sc.(Eng.), 
M.LE.E., A.M.I.Mech.E., F.Inst.F., 
manager of the No. 7 (Grimsby) Sub- 
Area of the Yorkshire Electricity 
Board, died suddenly on 21st July. 
Mr. Williams, who before vesting day 
was borough electrical engineer of 
Grimsby, was born at Penrhiwceiber 
in 1908. After practical training in 
Switzerland with Brown Boveri and 
Sulzer Bros., he held appointments 
with the Shropshire, Worcestershire & 
Staffordshire Electric Power Co. and 
Powell Duffryn Associated Collieries, 
Ltd. In 1939 he took up the position 
of technical assistant and construc- 
tional engineer with the West Mid- 
lands Joint Electricity Authority and 


' from 1944 until he went to Grimsby 
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he was deputy chief engineer of the 
Stretford & District Electricity Board. 


Mr. E. S. Ely, M.I.Mech.E., 
M.1.E.E., who in 1958 retired from the 
position of docks mechanical and elec- 
trical engineer at Southampton, died 
recently. Mr. Ely was apprenticed in 
the Electrical Engineer’s Department 
at the Docks and after service with 
Allen West & Co., Ltd., and the 
English Electric Co., Ltd., he returned 
to the Docks as engineering draughts- 
man in 1928, becoming an assistant 
electrical engineer in 1940, electrical 
engineer in 1943 and mechanical and 
electrical engineer in 1951. In addi- 
tion to post-war schemes at Southamp- 
ton Docks he was responsible for the 
improvement of mechanical and elec- 
trical equipment at Newhaven, Folke- 
stone and Dover. 


Mr. T. C. Hale, joint managing 
director of the Cape Asbestos Co., 


Ltd., died in London on 13th July, ° 


after a long illness, at the age of 57. 
Mr. Hale started in 1921 as a junior 
clerk at the company’s Barking works, 
of which he became plant manager in 
1943. He was appointed to the board 
as technical director in 1953 and 
became joint managing director with 
Mr. R. H. Dent in 1957. He was a 
member of the Asbestos Research 
Council and was chairman of its 
Management Committee at the time 
of his death. 


Mr. W. C. C. Turner, formerly of 
Crompton Parkinson, Ltd., died on 
23rd July in his 82nd year. He joined 
Crompton & Co, at Chelmsford in 
1898 and after completion of his 
apprenticeship was appointed arc lamp 
specialist, a position which he held 
until 1914. In 1918 he took charge of 
instrument sales, combining the func- 
tion of salesman and technical adviser, 
particularly to educational establish- 
ments to whose interests he devoted 
most of his time. Although Mr. Turner 
officially retired in 1940 he served in 
an advisory capacity until 1959 when 
failing health forced him to curtail his 
activities. 


Mr. P. Blunt.—The death occurred 
suddenly on 21st July of Mr. P. Blunt, 
B.Sc., M.I.E.E. Mr. Blunt, who was 
49, joined the Merseyside & North 
Wales Electricity ‘Board as deputy 
sub-area engineer in 1951 and became 
sub-area engineer, No. 4 Sub-Area, in 
1954. Previously, he had served with 
the Midlands Electricity Board. 


Mr. William Harpley, deputy general 
manager of the Preston works and 
Samlesbury Flight Sheds of the 
English Electric Co, Ltd. died 
suddenly at his home recently. He 
was 60. 


142 


ELECTRICAL REVIEW 28 JULY I96I 


Control of Public Expenditure 


POSITION OF THE NATIONALISED INDUSTRIES 


Three years ago a recommendation was made by the 
Select Committee on Estimates that a small independent 
committee having access to Cabinet papers should be 
appointed to report on the theory and practice of Treasury 
control of expenditure. The Government did not accept 
the recommendation in favour of an outside committee, 
but instead they set in hand an internal inquiry to review 
the whole field of the control by the executive of public 
expenditure. The work was undertaken by Lord Plowden 
who was assisted by a Group of people both in and 
outside Government service. A number of confidential 
reports were made to the Government together with 
recommendations some of which, it is stated, have already 
taken effect. These interim submissions have now been 
consolidated in the form of a report which the Govern- 
ment has issued as a White Paper.* 

The central problem is seen to be that of how to bring 
the growth of public expenditure under better control 
and how to contain it within such limits as the Govern- 
ment may think desirable. There is no discussion of 
whether the Government policy should be one of high or 
low levels of public expenditure but merely of how the 
level can be kept to what is thought to be right. The 
report has three main themes: surveying expenditure as 
a whole, over a period of years, in relation to prospective 
resources; the need for greater attention to be paid to the 
systematic improvement of management throughout the 
public service; and the opportunities for constructive 
Parliamentary control. The report is in four parts deal- 
ing respectively with the system of making decisions 
about Government expenditure, the responsibilities of the 
Treasury and the Departments, the role of Parliament, 
and the concluding observations of the Group. No specific 
recommendations are formulated. 


Group’s Conclusions 


As regards Government planning the Group came to a 
definite conclusion that decisions involving substantial 
future expenditure should always be taken in the light of 
surveys of public expenditure as a whole, over a period 
of years, and in relation to the prospective resources. 
The present tendency is for expenditure decisions to be 
taken piecemeal, and for the merits of any particular 
proposal to be related, at most, to a general background 
of the financial situation, rather than upon the competing 
claims on the present and future resources of the country 
which are represented by the aggregate of the spending 
policies of the Government. (An exception to this 
tendency is, however, noted in the case of public 
investment.) 

To this end a reconstruction is recommended based on 
four elements, namely:—Regular surveys of public 
expenditure as a whole over a period of years ahead; the 
greatest practicable stability of decisions on public expen- 


* Control of Public Expenditure. 


Cmnd. 1432. 
Office, price Is 9d net. 
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diture when taken; improvements in the tools for measur- 
ing and handling public expenditure problems; and more 
effective machinery for the taking of collective decisions 
and the bearing of responsibility by Ministers. 


Short-Term Measures 


Of particular interest to the electricity industry is the 
recognition in the report that short-term “‘ economy cam- 
paigns”” and “ stop-and-go” are damaging to the real 
effectiveness of control of public expenditure. Experi- 
ence has shown that current Government expenditure 
cannot be varied effectively for the purpose of maintaining 
the short-term stability of the national economy. In the 
case of public investment at least six to nine months (and 
often more) must elapse before short-term changes in 
either direction take full effect. In the two-year period 
from high to low which seems to characterise post-war 
fluctuations in the economy, the effect of the action taken 
may well appear at the very moment when the economy 
is already on the turn. The remedy may, therefore, be 
worse than the disease. Nevertheless, it is: believed that 
there must be some possibility of achieving small but 
significant and timely variations in public investment to 
help to keep the economy stable and it is hoped that they 
will be examined in discussion with the various public 
authorities. 


Effect on Management 


In the other fields, namely, Departmental responsi- 
bility and Parliamentary control, a number of desirable 
aims are outlined, but there are few tangible suggestions 
as to how they can be achieved. It is pointed out that, 
whilst the low average return on capital in the nationalised 
industries and their heavy claims on the Exchequer have 
inevitably led to proposals for tighter Parliamentary 
control of their finances, any move in this direction would 
weaken the management of these industries at the very 
time when such management is in need of strengthening. 
In fact, the report makes it clear that, within the context 
of the Government’s policy of defining the financial 
obligations of the naionalised industries, the overriding 
consideration is to strengthen their managements. 

Reference is made to the work of the Select Com- 
mittee on Nationalised Industries, and two forthcoming 
White Papers are announced which will concern, inter 
alia, the finances of these industries: one on the future 
investment plans in the Public Investment White Paper 
in the autumn, and one on the annual requirements for 
Exchequer lending in the White Paper on Government 
Expenditure Below the Line in the spring. These, 
together with the accounts of the enterprises themselves, 
are felt to be suitable and appropriate for the purpose of 
informing Parliament. Moreover, it is suggested that 
there may be a useful prototype here for the development 
of Parliamentary discussion of wider areas of public 
expenditure.—D.J.B. 
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INDUSTRIAL NEWS 


Financial Proposals 


[N a speech to the House of 

Commons last Tuesday, the Chan- 
cellor of the Exchequer, Mr. Selwyn 
Lloyd, gave details of his plans to 
check the threat of inflation. This, 
he said, was the third year running in 
which we had had a deficit in our 
balance of payments. His main pro- 
posals were that from midnight on 25th 
July there would be a surcharge of 10 
per cent on Customs and Excise duties 
and on purchase tax. This would mean 
a IO per cent increase in the existing 
rate and not an additional ro per cent. 
The effect would be to cut the nation’s 
purchasing power by £200 million a 
year. The Chancellor also stated that 
the Bank Rate would be increased from 
five to seven per cent but the present 
hire-purchase arrangements would not 
be altered. The Bank of England 
would call on clearing banks for 
further special deposits to restrict their 
lending and would reduce existing 
commitments where they related to 
personal spending, hire-purchase or 
property development. Loans to local 
authorities would be _ considerably 
reduced. There would be cuts in 
Government spending overseas and the 
defence programme would be carefully 
examined, 

On becoming Chancellor, one of Mr. 
Lloyd’s first actions was to call for a 
plan of the programme for develop- 
ment and expenditure in the public 
sector five years ahead. He said that 
he intended to discuss urgently with 
both sides of industry procedures for 
co-ordinating forecasting. With regard 
to public expenditure, he did not wish 
to disrupt programmes under way. He 
was not therefore going to interfere 
with the investments that the national- 
ised industries required for attaining 
their financial targets and providing 
essential supplies and services. He 


E.T.U. and T.U.C. 


The inquiry by the Trades Union 
Congress into the affairs of the Elec- 
trical Trades Union began on Monday 
when members of the E.T.U. Execu- 
tive Committee were interrogated for 
five hours by the Finance and General 
Purposes Committee of the T.U.C. 
General Council. The inquiry relates 
to allegations of ballot rigging and 
association with the Communist Party 
which were raised in the recent High 
Court action, and also to the decision 
of the Executive Committee of the 
Union to transfer certain powers from 
the secretary to sub-committees. 


looked to overseas branches of British 
firms to remit home a higher propor- 
tion of their earnings. 

The Chancellor did not consider that 
a further general increase in dividends 
in the coming year was justified, but 
certain profits at present tax free 
should be brought within the existing 
system of taxation next year. With 
regard to wages and salaries, he said, 
there was to be a wage “pause” in 
Government and the public services 
and in the nationalised industries. 
Private industry would be asked to 
follow this example so that the wage 
pause would spread. The Chancellor 
did not mention the payroll tax. 
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SPECIAL CHARGES AND REBATES 


In anticipation of the introduction 
of the special measures which the 
Chancellor of the Exchequer is 
empowered to make by this year’s 
Finance Act the Commissioners of 
Customs and Excise have issued 
Notice No. 320 which explains the 
modus operandi of the system. 

One section is devoted to purchase 
tax. It states that the special sur- 
charge or special rebate will apply to 
all amounts becoming due on or after 
the operative date of introduction. 
Irrespective of the date of purchase or 
the contract for process, the date when 
the chargeable goods pass the normal 
tax point will govern the liability to 
adjustment. Methods of dealing with 
imported goods, invoices, accounts 
and “sale or return” and similar 
arrangements are specified. 


Electricity Workers’ Pay Claim 


A claim for a substantial increase 
in wages for 120,000 workers in 
the electricity supply industry was 
discussed by the National Joint Coun- 
cil for the industry which met at 


B.1.C.C. in Western Australia 


In our issue of 30th June we made 
reference to B.I.C.C. participation in 
a cable factory project in Western 
Australia. _ British Insulated Callen- 
der’s Cables, Ltd., say that this was 
almost certainly based on a document 
recently issued by the London office of 
the Government of Western Australia, 
entitled “ Opportunities for Industrial 
Investment in Western Australia.” On 
page 40 of this publication, under the 
heading “ Major Industrial Projects— 
1960/1961,” the statement is made 
that Cable Makers Pty., Ltd., valued 
at {£A500,000, is a subsidiary of 
B.I.C.C. 

The implication is that C.M.P. is 
wholly-owned by B.I.C.C., which is 
not so, though B.I.C.C. do perform 
the function of commercial and tech- 
nical advisers. The matter is to be 
put right in any subsequent edition 
of the publication. 


NEW ASSOCIATION 


The South Eastern Electricity Com- 
mercial Association (S.E.E.C.A.), which 
has been set up to further the interests 
of the commercial staff of “ Seeboard,” 
has issued a bulletin which gives 
details of the proposed constitution. 
Further details can be obtained from 
Mr. D. G. Wilson, 128, Shepherd 
Street, Northfleet, Kent. 


Newcastle-upon-Tyne last week. No 
definite figure was given in the claim 
submitted to the Council by the four 
unions of which the men are members 
—the Electrical Trades Union, the 
Amalgamated Engineering Union, the 
Transport and General Workers’ 
Union and the National Union of 
General and Municipal Workers. A 
spokesman for the Council said that 
the Council had referred the claim to 
its negotiating committee, which would 
meet in London to discuss it. 


SWISS SECURE AMERICAN CONTRACT 


It is reported from Los Angeles 
that Brown Boveri of Switzerland have 
secured a contract from the Board of 
Water and Power Commissioners for 
two turbo-generator sets valued at $8-8 
million. Tenders of about $10 million 
had been submitted by C. A. Parsons 
& Co. and the General Electric Co. 
The lowest American bid was that of 
Allis-Chalmers amounting to $10-3 
million. 

TT | 


Nigerian King Visits South 
Western Board 


The Oba (King) of Lagos, Adele II, 
and his wife, the Olori, visited Elec- 
tricity House, Bristol, on 25th July 
and were welcomed by the chairman 
of the South Western Electricity 
Board, Mr. A. N. Irens, and Mrs. 
Irens. The Electricity Corporation of 
Nigeria has close links with the elec- 
tricity supply industry in this country. 
Posts with the Nigerian Corporation, 
on secondment, are now open to S.W. 
Electricity Board engineers on con- 
tracts of up to three years. 
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C.E.G.B. CONTRACTS 


(JONTRACTS mowetite to over 

£9 million have been placed by 
the Central Electricity Generating 
Board during the past month for power 
stations, transmission lines and trans- 
forming stations. They include the 
following:— 

Thorpe Marsh power station: Water 
treatment plant. — Neckar Water 
Softener Co. Main railway sidings.— 
Henry Boot & Sons (Railway Engi- 
neering). 

Drakelow “ C” power station: Main 
connections, Nos. 9 and Io units.— 
British Insulated Callender’s Cables. 
Structural steelwork, stage 11.—John 
Lysaght’s Bristol Works. One 375 
MW turbo-generator (No. II), con- 
densing, feed heating and evaporating 
plants and boiler feed pumps. — 
English Electric Co. One 375 MW 
turbo-generator (No. 12), condensing, 
feed heating and evaporating plants 
and boiler feed pumps.—A.E.1. 

Bankside power station: Water treat- 
ment plant.—William Boby & Co. 

West Thurrock power station: Struc- 
tural steelwork for bunkers and 
framing for boilers 3 and 4.—Dawnays. 

Stockport substation: 132 kV and 
33 kV switchgear.—A.E.I. 

Atherton substation: Two 60 MVA, 
132/33 kV transformers and auxiliaries. 
—Yorkshire Electric Transformer Co. 

Lower Darwen, Bromley Cross/ 


FUTURE OF TELEVISION 


Proposals for the future develop- 
ment of television submitted by Pye, 
Ltd., to the Pilkington Committee 
were announced last week by Mr. 
C. O. Stanley, chairman of the com- 
pany. They were that all new general 
services should be in bands IV 
and V on’ 625-line standards; exist- 
ing general services (B.B.C. and 
I.T.A.) should continue as at present 
until the new services in bands IV and 
V were fully established; the remain- 
ing channels in band III should be 
allocated entirely to a comprehensive 
educational television service on 405 
lines. Colour television could be 
broadcast in due course on 625-line 
standard in bands IV and V. 

In practical terms these proposals 
would produce an additional B.B.C. 
service, an additional independent 
service, a “Pay-TV” service and an 
educational service. At the same time 
the early change-over from 405-line to 
625-line definition would strengthen 
the competitive position of British 
firms in the export market. 


Tottington, Blackburn substation: 
Modifications to Padiham and Lower 
Darwen 132 kV line terminations at 
Blackburn substation.—British Insu- 
lated Callender’s Construction Co. 
Cardiff East and West substations: 
132 kV and pilot cables between sub- 
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stations; 132 kV cables at Cardiff 
East.—British Insulated Callender’s 
Cables. Two 30 MVA, 132/11 kV 
transformers.—Brush Electrical Engi- 
neering Co. 

Finchley substation: Two 30 MVA, 
132/6-6 kV transformers.—Bonar Long 
& Co. 


Barking substation: 275/132 kV 
transformers.—Ferranti. 
Chessington substation: 132 kV 


switchgear.—A. Reyrolle & Co. 


Higher Telephone and Postal Charges 


ON Monday the Postmaster General, 
Mr. Bevins, announced higher Post 
Office charges. He said that recent 
wage and price increases meant that 
he had to raise a further £25 million 
a year. Of this sum £16-5 million 
would come from the telephone service 
and £8-5 million from postal charges. 
Changes to operate forthwith in- 
clude an increase in the maximum 
exchange line telephone connection 
charge from £5 to £10. The maxi- 
mum charge for removal of a telephone 
is to be raised from £2 to £3. Excess 
mileage rental is abolished; new sub- 
scribers are to pay an initial charge 


of £5 a furlong in excess of three miles 
and then the ordinary rental charge. 

From 1st November the quarterly 
rental for exclusive residential service 
will be £3 10s instead of £3 and for a 
shared line £3 (£2 10s); for business 
lines the charges will be £4 and £3 10s, 
respectively. Rentals for private 
switchboards and extensions will be 
raised. 

Postal changes to operate from Ist 
October include 6d more for parcels; 
a basic printed paper rate of 23d 
instead of 2d, with rebates for large 
users; and an increase in the basic 
charge for newspapers from 24d to 3d. 


New E.D.A. Horticultural Film 


Since the Electrical Development 
Association’s film “ Electricity in Your 
Garden” was first produced in 1956 
it has been seen by more than three- 
quarters of a million people. Many 
advances have been made in electrical 
greenhouse equipment since that time 
and in the Association’s latest film, 
* Rlectricity in Your Greenhouse,” a 
Press preview of which was given in 
London this week, 
some of the latest 
applications of 
electricity which 
help the specialist 
gardener as well as 
amateur gardeners 
who have green- 
houses are demon- 
strated. It was 
made in Mr. Roy 
Hay’s well-known 
garden at Hurt- 
more, Surrey, and 
features his green- 
house, in which the 
electrical  equip- 
ment has been 
installed. Heating, 
lighting,  ventila- 
tion, watering and 
pest control are all 
automatic and soil 
warming is used 
extensively both in 


the bench and also in the greenhouse 
border. 

The film, which is in colour, runs 
for ten minutes and is available in 35 
and 16 mm sizes. It was produced 
for E.D.A. by Denwood Films, Ltd., 
and the commentary is given by Roy 
Hay. Copies are available on free loan 
from the Association, 2, Savoy Hill, 
London, W.C.2. 


High intensity lighting, used to encourage growth and flowering 
during the winter months, is featured in this still from the 
latest E.D.A. film 


—— 
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PRINSOTE the new wrap-aro ) pole dressing 
eect t 
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Prinsote protects wooden 
poles where they need it most. 
It recharges with a high 

oo 


ay 2 

creosote concentration the 4 
vital area of pole above and 

below the ground line. \ 


For illustrated brochure giving further 


Prinsote protection involves 
information apply to: 


no waste—easy-to-apply treat- 


ment gives poles longer life. BURT, BOULTON & HAYWOOD LIMITED, 


Brettenham House, Lancaster Place, 
| London, W.C.2. 


) Telephone: Temple Bar 5801 
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AT EVERY LEVEL... 


Quantimeter 


A NEW CONCEPT IN ‘LEVEL’ MEASUREMENT 


e Automatic compensation against 
changing dielectric loss... 

e Particularly suited for application 
to granular and powder materials... 

e Errors due to variable moisture 
content substantially reduced. 


Publication Drrort gives full details. 


TLC 


CAPACITANCE OPERATED LEVEL SWITCHES 


e Fully transistorised operation... 
e Intrinsic safety certification (IS3086)... 
e Unlimited distance between probes 
and control unit... 
e Fail-to-safety operation... 
e Single and multipoint facilities . . . 
e A range of probes to suit all applications. 


Publication D22011 refers. 


Autodip 
FOR LIQUID LEVEL 


e Simple in concept... 

e Easy to install... 

e Rugged and reliable... 

e Suitable for a wide range of liquids. 


Details provided in publication D22012 


LANCASHIRE DYNAMO 
ELECTRONIC 
PRODUCTS LIMITED © eguceEtey-stAFFrs 


Ss = 


J Metal Industries Group 


SP.21 
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INDUSTRIAL NEWS [continued 
ee 


ELECTRICITY AND FARMING 


FARMER who installs electrically 

operated equipment can save over 
£5 a week and many man-hours of 
labour. This, and other facts, are 
shown in two reports published by 
the Bristol University Department of 
Agricultural Economics and the South 
Western Electricity Board, who have 
carried out an investigation into the 
effect of electricity on farming. The 
reports are believed to be the first of 
their kind published in Britain. The 
project was approved by the Electricity 
Supply Industry’s Utilisation Research 
Council who provided a grant for the 
investigation and four typical West 
Country farms where the farmers were 
willing to install mains electricity and 
to keep the necessary records, were 
selected for the experiments. 

Direct comparison of running costs 
and labour needs before and after 
electrification are given in the reports 
and the overall effects on farm profit- 
ability of using electrical equipment 
are assessed. It is shown that privately 
generated electricity cost more than 
power supplied by the public mains. 
On one farm the Board supply costs 
just over 13d/kWh compared with 6d 


— 


for private generation. Other facts 
which emerge from the report sub- 
mitted to the Utilisation Research 
Council show that a farmer who 
changes from a petrol engine to an 
electric motor reduces running costs 
by up to £50 a year. The use of 
electrically operated equipment instead 
of a boiler fired by other fuels for 
sterilising results in savings of up to 
£30 a year in return for an increased 
investment of £170. It is also shown 
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that by installing an electric pump 
£100 a year was saved in labour costs 
on one farm, while infra-red heat for 
pig rearing saved £30 a year in fuel 
costs and 390 man-hours of labour. 

The report concludes: “ Rural elec- 
trification is a costly process and 
relatively unremunerative to Elec- 
tricity Boards. This report shows 
clearly how the many farmers already 
connected to the electricity mains and 
those now being afforded a public 
supply, can, by making a good and 
wise use of electricity, produce a 
worth-while return on their capital 
investment and at the same time help 
to make electrification pay its way.” 


Export Barometer 


WE have already reported that the 
quarterly “ Export Guide ” which has 
been published by the General Electric 
Co., Ltd., for over four years, has been 
taken over by the London School of 
Marketing, Ltd., Newspaper House, 
Great New Street, London, E.C.4, 
which is to produce the Guide on a 
subscription basis. At a meeting in 
London last week Mr. Nicholas 
Stacey, economic and marketing 
adviser to the G.E.C., who has been 
responsible for the Guide, and Mr. 


Approved Electrical Contractors 


THE National Inspection Council for 
Electrical Installation Contracting 
(Aldine House, 10/13, Bedford Street, 
London, W.C.2), has produced a fifth 
edition of its Roll of Approved Elec- 
trical Installation Contractors. This 
gives the names and addresses, by 
counties, of over 5,400 firms and 
individuals whose work has secured 
the cachet of the N.I.C. There is also 
a complete alphabetical index and a 
guide to the constitution of the 

This time 22,000 copies have been 


Vacuum Casting and Encapsulation 


Crompton Parkinson, Ltd., have 
ordered an epoxy-resin vacuum cast- 
ing and encapsulation plant from 
Leybold-Elliott, Ltd. The plant, 
which will be the most advanced of 
its kind in the country, is designed to 
include a high degree of automatic 
operation. Epoxy-resins are used in 
the electrical industry for the 
impregnation and encapsulation of 


components. They are also used to 
replace other types of insulating 


materials. 


H 


printed, as against 20,000 last year, 
and over 18,000 of these are being 
circulated, mainly free of charge, to all 
county and local authorities and other 
interested public bodies, throughout 
the country. This year a letter has 
been sent with the copy of the Roll, 
addressed to the clerk of each council 
requesting that, unless his council 
already restrict their electrical installa- 
tion work to approved contractors, the 
question of so doing be laid before 
the council. Copies are also sent free 
to approved contractors and other 


interested bodies and _ individuals. 
Various amendments of the rules 
relating to enrolment have been 


approved by the Board, and the third 
edition is now with the printers. 

Between Ist April and 30th June 
this year 55 applications for enrol- 
ment were approved by the National 
Inspection Board; 13 applications were 
rejected and 71 were deferred for a 
further inspection; 28 firms were 
removed from the Roll, the majority of 
them because they have ceased to 
exist, or no longer participate actively 
in electrical contracting work; 95 new 
applications for enrolment were 
received. 


Adam Johnstone, chairman of the 
London School of Marketing, ex- 
plained the reasons for the change of 
ownership—mainly the desire to 
expand and develop the Guide under 
the auspices of an independent market- 
ing body. Messrs. Stacey and John- 
stone form an editorial committee. 

The July issue of the “L.S.M. Export 
Guide ” (which is being issued gratis) 
surveys the present position of sterling 
and possible future measures and in- 
cludes an article on “ The Outlook in 
Mexico.” Four pages of charts in 
colour illustrate trends in trade by 
product groups and countries. This 
is supplemented by specific informa- 
tion about projects in overseas markets. 
The Guide forecasts prospects for the 
export of 36 British product groups to 
34 countries. The outlook for the 
third quarter of this year is said to be 
“good ” in 19 countries, “ improving ” 
in three, “unchanged” in four, 
“ deteriorating ” in six and “bad” in 
two (Ceylon and Venezuela). It is 
mentioned that the outlook for British 
exports has improved since April in 
France and the United States. 


BROOK MOTORS IN CANADA 


Brook Electric Motors of Canada, 
Ltd., has moved into larger premises 
on the new trading estate area at Rex- 
dale, near Toronto Airport. Behind 
the office frontage is a warehouse with 
10,000 sq fit of floor space which will 
enable better stock service to be given 
and a wider variety of types to be 
made available. Some plant will be 
installed to enable limited modifica- 
tions to be made for customers’ con- 
venience. Increasing business since 
the subsidiary was launched two and 
a half years ago has made this move 
necessary. 
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INDUSTRIAL NEWS [continued 


Electricity Output 
Rise Quickens 


ITH an increase of 13-2 per cent 

in June, the rate of expansion in 
electricity output for the first six 
months of the year was brought up to 
7-4 per cent. Though lower than in 
the corresponding period of 1960 (11-9 
per cent), this was better than seemed 
likely in the early months of this year 
(in the first quarter the increase was 
5:3 per cent). The Ministry of Power’s 
monthly statement of electricity gener- 
ated and sent out for public supply 
shows that 1-8 million tons more coal 
was used in power stations in January- 
June of this year. 

The aggregate output capacity of the 
power stations of the Central Elec- 
tricity Generating Board and the two 
Scottish Boards at 30th June was 
30,323 MW, compared with 29,575 
MW at the end of last year, an increase 
of 748 MW. The only major addition 
in June was a 120 MW English Elec- 
tric turbo-generator with an 860 klb/hr 
John Brown boiler at the C.E.G.B.’s 
Belvedere H.P. station. 

The second table shows the output 
of individual Boards to their con- 
sumers. For England and Wales the 
average increase was 13-2 per cent, but 
the Electricity Council states that, 
when corrected for weather and work- 
ing conditions, the effective rise was 
7-7 per cent. The greatest advance 
was again made by the two Scottish 
Boards, closely followed by Yorkshire 
and Merseyside & North Wales. 
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ELECTRICITY GENERATED AND SENT OUT FOR PUBLIC SUPPLY 


Fuel consumed 
Thousand tons 


Millions 


kWh generated 


kWh 


Coke 
and 
Breeze 


Water 


Oil power 


sent 
out 
Millions 


Central Electricity G.B. 
North of Scotland H.E.B. 
South of Scotland E.B. 

Total for June, 1961 ; 
Corres. total for June, 1960 
Inc. or dec., per cent 


3 
155 
6 


164 
135 
+21-7 


7,632 
161 
473 

8,266 

7,301 

1 4-132 


Total to date (6 months), 1961 || 
Total for corres. 6 months, 1960 
Inc. or dec., per cent nae ee 


1,517 
1,385 
+9°6 


60,118 
56,002 
+73 


* The total figure includes generation by other methods amounting to I1 million kWh. 


ELECTRICITY SENT OUT BY BOARDS FOR THEIR CONSUMERS 


Totals for June 
(million kWh) 


Twelve Months’ Totals Ended 


30th June 


(million kWh) 


1960 


1961 


Inc. or 
Dec.% 


1961 


London : 

South Eastern 

Southern fe 

South Western ... 
Eastern... 

East Midlands* 

Midlands* 

South Wales* ... aa 
Merseyside and N. Wales* 
Yorkshire* Rae 


503-4 
389-2 
522:1 
247-5 
638-8 
552°9 
712-4 
448:5 
456°3 
737°8 


570-7 
441-5 
602-1 
284-1 
699-5 
627°3 
811-0 
485-2 
529-8 
861-9 


vo 
S 


w 


aw 
g 


USNwOwNM 


OMe; 

SOUwoS 
ww 

SC SS 


9,247-3 
6,573:8 
8,876°5 
4,066°5 
10,442-1 
8641-8 
11,358-5 
6,160°7 
6,768-8 
11,539-3 


North Eastern* ... 
North Western*... 


423-1 
714-3 


470-2 
825-4 


ADHISHDBDONVNUBK 


6,378-9 
11,245-3 


4+4+444+4+4+4+4++4++4++ 
D-DB—VNONNOWAD 
=Sa-= a .S—pa== 


Total all Area Boards 6,346:3 


7,208-7 


+|+4+++4+4+4+4+4+4++ 


101,299-5 


Direct Supplies by C.E.G.B. 


298-9 


314-9 


3,819-6 


w 


Grand Total 6,645°2 


7,523-6 


94,701-0 105,119-1 


Mainly Industrial Areas* 
Mainly Non-Industrial Areas 


4,045:3 
2,301-0 


4,610-8 
2,597°9 


55,851-7 
35,157-4 


62,093-3 
39,206-2 


ap!| oe} ale] anownNowoGQoud 


South of Scotland E.B. ... 519-0 


607-1 


7,524-6 8,503-5 


North of Scotland H.E.B. 112-6 


* Those in which industrial consumers took over 50 per cent of the total sales in the preceding financial year. 


131-6 


1,698-3 1,675°4 


MORE ELECTRICAL APPLIANCES IN 
BRITISH HOMES 


According to a report issued this 
month by the magazine Woman, two 
out of every five British housewives 
now have washing machines, twice as 
many as in 1956. Owners of refrigera- 
tors, hair dryers and sewing machines 
with electric motors have more than 
doubled during the past five years, 
while owners of electric steam irons 
have trebled. There has also been a 
striking increase in the ownership of 
immersion heaters, television receivers 
and vacuum cleaners. The report, 
which was based on a nation-wide 
survey conducted by the Odhams 
Press Research Division, was carried 
out between January and March this 
year and involved interviews with 
more than 4,000 housewives. 


TRADE ANNOUNCEMENTS 


On 8th August the Morphy-Richards 
Service Division, which services the 
products of Morphy-Richards (Cray), 
Ltd., Morphy-Richards (Astral), Ltd., 
and Morphy-Richards (Installations), 
Ltd., is opening new headquarters 
comprising administration centre, 
depot and central store on the Indus- 
trial Estate, Weedon Road, Northamp- 
ton. A service depot for S.E. England 
will remain at St. Mary Cray. A new 
main London service depot has been 
set up at 29/31, Scrutton Street, Shore- 
ditch, London, E.C.2 (telephone: 
Shoreditch 6941). 

Under a reorganisation of the sales 
territories of the Desoutter Group 
Mr. K. F. Tunnicliff has joined the 
Midlands staff operating from the 
Birmingham office. In the North East 
of England Mr. E. Machan has 
replaced Mr. J. Fox who has been 
transferred to North East London to 
take over from Mr. C. L. Startup, who 
has retired. Mr. P. C. Botting is to 
be responsible for the Central London 
area. 


On 1st August the Nottingham 
branch of Mayall & Co., Ltd., is 
moving to new premises at 3, Plumptre 
Street (telephone: Nottingham 52689). 
Mr.’ R. W. Walker is the branch 
manager. 


Matthew Hanna & Co., of 86, Great 
Victoria Street, Belfast, have been 
appointed Northern Ireland agents for 
the Metallic Seamless Tube Co., Ltd., 
of Birmingham. 


A new depot at Studd Green Works, 
Elworth, Sandbach, Cheshire (tele- 
phone: Sandbach 986), has been estab- 
lished by Henry Sykes, Ltd., for the 
sale, hire and servicing of their range 
of pumps, winches and pile driving 
equipment. 


Wayne Kerr Laboratories, Ltd., have 
appointed Mr. B. W. Morgan as sales 
engineer for North West London and 
surrounding areas. 


The works of Transformers (Wat- 
ford), Ltd., will be closed from 11th 
to 28th August for the annual holidays. 


A ew! 
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Nuclear Power Questions 


SERIES of written questions on 

atomic energy matters were put to 
the Parliamentary Secretary for 
Science, Mr. Freeth, by Mr. Carr last 
week. He asked first to what extent 
there had been an increase in the 
volume of design work on reactor 
systems and other plant respectively 
placed in the past year with industrial 
firms by the Atomic Energy Authority. 

Mr. Freeth said the volume of 
design work on reactor systems and 
other plant associated with the civil 
nuclear power programme carried out 
by the industry on behalf of the 
Authority was at the same level in 
1961-62 as it was in 1960-61. 

The second question concerned the 
amount received by the A.E.A. from 
the sale of fuel elements. Mr. Freeth 
said the Authority received £2 million 
from the sale of fuel elements in 
1960-61 in addition to the £6,500,000 
advance payments received in 1959-60. 
They expected to receive £13 million 
from fuel element sales in 1961-62. 
Deliveries of fuel elements for the civil 
nuclear power stations were being 
made in accordance with the delivery 
schedules between them and the elec- 
tricity generating boards. 


Mr. Carr then asked to what extent | 


the fuel canning lines at the A.E.A. 
factory at Springfields were now 
employed. Mr. Freeth said that the 
three completed fuel canning lines 
were fully employed and that all five 
lines were expected to be in produc- 
tion by May, 1962. The factory would 
then be capable of meeting all demands 
now foreseen for Magnox canned 
natural uranium fuel elements. It 
would be necessary in due course to 
plan new facilities for the fabrication 
of uranium oxide fuel elements, if it 
was decided to include power stations 
using such elements in the nuclear 
power programme. The planning of 
the facilities would not, however, be 


Prestcold Showroom at Oxford 


A new showroom for the Prestcold 
Division, Pressed Steel Co., Ltd., was 
formally opened on roth July at St. 
Giles, Oxford. The branch will be a 
centre for the sales of commercial 
_ refrigeration equipment and the distri- 
bution to retailers and Electricity 
Boards of household refrigerators and 
other domestic products yet to be 
announced. Its operational area will 
be Oxfordshire, Wiltshire, parts of 
Berkshire, Dorset, Hampshire, Glou- 
cestershire and Somerset. The man- 
ager of the branch is Mr. J. D. Roberts. 


necessary before 1965-66. Only 
preliminary discussions had therefore 
yet been held with the C.E.G.B. and 
the consortia about the possibility of 
manufacture of the elements outside 
the Authority. 

Replying to further questions, Mr. 
Freeth said that the number of profes- 
sional staff employed by the Authority 
on design studies and research and 
development for the prototype fast 
reactor was 350 now compared with 
200 a year ago. The time at which full 
design and construction of a proto- 
type commercial reactor could begin 
depended on the progress made in 
developing a suitable fuel. 

The proportions of total professional 
staff engaged on civil research and 
development, working on main reactor 
systems in 1960 and 1961, respectively, 
were: Magnox reactors 20, 15; 
advanced gas-cooled reactors 20, 20; 
fast reactors 9, 14; and high tempera- 
ture gas-cooled reactor 8, 8. Explora- 
tory work and design studies were 
being undertaken on the steam-gener- 
ating heavy water reactor and on 
marine reactors. In their general work 
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on reactor technology, the Authority 
were devoting some effort, including 
work on experimental physics, to keep- 
ing abreast of developments abroad on 
other reactor systems. 

Mr. Carr asked what work was now 
being undertaken by the A.E.A. on 
the development of plutonium fuel 
elements for the fast reactor, to what 
extent work on plutonium had in- 
creased in the past year, to what extent 
development had been held up by the 
shortage of plutonium, and when the 
Dounreay fast reactor was expected to 
start operation with plutonium fuel 
elements. 

Mr. Freeth said the A.E.A. had in 
hand an intensive programme on the 
development of plutonium fuel 
elements for the prototype fast reactor. 
The fuels included mixed plutonium 
and uranium dioxides in steel matrix 
and mixed plutonium and uranium 
carbides. The fuel development 
involved the preparation, irradiation 
testing and examination of specimen 
fuel materials, the investigation of 
methods of making complete fuel 
elements and their irradiation testing, 
and the investigation of the behaviour 
of fuel elements under conditions 
simulating those expected to be 
experienced in a power reactor. 


Solartron’s New Headquarters 


HE main administrative, research, 

development and electronics manu- 
facturing centre of the Solartron Elec- 
tronic Group, Ltd., is now housed at 
Farnborough, Hampshire, following 
the completion of phase II of their 
five-year {£11 million building pro- 
gramme. Phase I consisted of a 
50,000 sq ft workshop area and a 
single-storey administration section. 
Phase II comprises a five-storey block 
of ~35,000 sq ft and 70,000 sq ft of 
production floor space, and was 
officially opened by the Rt. Hon. 
Reginald Maudling, President of the 


Board of Trade, on 17th July. Phase 
III of the building plan should be 
ready by the autumn of 1963 and 
phase IV, which will double the exist- 
ing factory area, by 1965/66. 

The contractors for the new office 
block and factory extension were 
Taylor Woodrow Construction, Ltd. 
An interesting feature on the front 
elevation of the office block is the 
architects’ impression of an electronic 
wave form. It consists of a white 


rendered concrete panel, about 25ft 
long and 8ft high, the design of which 
is made up of coloured mosaic tiling. 
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NEW ELECTRICAL EQUIPMENT 


SELF-EXCITED ALTERNATORS 


The Stamford “L” range of self- 
excited alternators announced by 
ARTHUR LYON & Co. (ENGINEERS), 
Ltp., Park Works, Stamford, Lincs., 
incorporate a static system of self- 
regulation with a pre-set reactance 
to provide practically constant voltage 
under all conditions. Low overall 
dimensions and weight have been 
obtained by the use of class “E” in- 
sulation in the stator and class “B” 
insulation in the rotor. The voltage is 
maintained within the limits of + 24 
per cent for all variations of load 
between no load and full load, changes 
in power factor from unity to zero lag- 
ging, and variation in driving speeds 
within 4 per cent as specified in B.S. 
649. The transformer rectifier voltage 
compensating circuit incorporated is 
supplemented by an additional reactor 
which reduces the effect on the output 
voltage due to changes in temperature. 
All the control equipment is housed 
within the frame. The reactor is pro- 
vided with adjustment to enable the 
output voltage to be pre-set to the 
required level before the machine 
leaves the factory. Where it is desired 
to adjust the nominal voltage on site, 
the reactor can be supplied for external 
mounting. The alternator incorporates 
a permanent magnet exciter which 
provides initial excitation to the field 
windings. The voltage rises rapidly 
until the field current is high enough 
to be maintained through the main 
excitation rectifier. The permanent 
magnet exciter is connected to the field 
circuit through a blocking rectifier to 
prevent any reverse current flow when 
the main excitation system takes over 


Arthur Lyon Stamford ‘*L”’ range 
alternator 


the field supply. All windings are 
tropically impregnated and the recti- 
fiers are rated for use in ambient tem- 
peratures up to 65°C. When machines 
are required for use in ambients ex- 
ceeding 40°C the de-rating called for 
in B.S. 2613:1957 must be made. 
For parallel operation, means can be 
provided for quadrature droop com- 
pensation. This takes the form of an 
adjustable choke connected across the 
output of a current transformer, which 
gives the machine a droeping charac- 
teristic with increases in reactive load. 
Alternators in the “L” range are 
available as three-phase machines only 
in five basic frame sizes covering out- 
put ranges of 97-5 kVA to 250 kVA, 
50 c/s, 1,500 r.p.m.; 65 kVA to 165 
kVA, 50 c/s, 1,000 r.p.m.; 115 kVA to 
300 kVA, 60 c/s, 1,800 r.p.m.; and 
77:5 kVA to 200 kVA, 60 c/s, 1,200 
r.p.m. 


MINERAL-INSULATED THERMOCOUPLES 


A new process is used in the pro- 
duction of earthed and insulated hot 
junctions which are now available from 
SPEMBLY, LtTp., New Road Avenue, 
Chatham, Kent, with sealed earthed 


junctions in cable sizes down to a 


diameter of o-oroin. Insulated and 
sealed hot junctions can be produced 
in cables down to 0-020in diameter at 
present, but developments should 
extend the range down to o-o13in 
diameter in the future. The process 
depends essentially on a new welding 
technique developed from the standard 
Spembly capaciter discharge welding 
equipment. Basically, capacitors are 
charged to the correct voltage to cater 
for length and conductor resistance. 
They are then discharged through 
argon, which has been ionised by a 
high-frequency field, to form the 
insulated hot junction inside the cable 
end. The thermocouple is also capped 
by a similar process, which produces 
a vacuum-tight weld with no increase 
in the overall diameter of the cable. 


MULTICORE CABLE TESTER 


An automatic apparatus for testing 
the continuity of conductors in multi- 
core cable, and leakage between cores, 
and between cores and the screen has 
been developed by P.C.A. Rapio, 
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Beavor Lane, London, W.6. It com- 
prises two rotary selector switches, 
driven by solenoids. On the satisfac- 
tory completion of one test the 
solenoids operate to step the selector 
switches to the position connecting the 
next core of the cable. Indicating 
lamps are fitted, one for each core of 
the cable to be tested, showing when 
a test is being carried out and if a 
fault has occurred on that core. 
During continuity tests some 50 V is 
applied to each core in turn, but for 
leakage tests the cores are energised 
from a 500 V d.c. supply. The tester 
may be set to detect leakage up to 
100 MQ. The apparatus includes a 


P.C.A. Radio multicore cable tester 


potentiometer for controlling its sen- 
sitivity and a microammeter which can 
be switched by a pushbutton into 
circuit to enable the leakage current 
between cores to be read. Plessey 
brass type Mk.IV plugs and sockets 
are used, but any types of plugs and 
sockets can be supplied. 


SOLDERLESS WIRE CONNECTION 
TERMINALS 


Solderless wire connections may now 
be made utilising Sealectro “ Press- 
Fit” p.t.f.e. terminals. The develop- 
ment is announced by the SEALECTRO 
CORPORATION, Hersham Factory 
Estate, Walton-on-Thames, Surrey, 
and is made available through the 
introduction of part No. FT-WJ-100 
feedthrough terminal. This is rect- 
angular in shape, with truncated 
circular ends. The chassis is prepared 
with a punch, forming a rectangular 
shape with bevelled entrance. The 
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terminal, when pressed in and properly 
seated, provides extremely high torque 
resistance. 

The stud is rectangular with pre- 
scribed cross-section configuration for 
optimum contact and mechanical hold- 
ing power on the wire. The unit has 
1-2in overall height, with a lug above 
the chassis of o-460in, and below 
0-459in. The cross-section of the lug 
is 0-045in by 0-036in. 


TRANSISTORISED POWER SUPPLIES 


Two more instruments have been 
added to the range of laboratory power 
supplies manufactured by ADVANCE 
CoMPONENTS, Ltp., Roebuck Road, 
Hainault, Ilford, Essex. These are the 
types P.P.2 and the P.P.4. Identical 


Sealectro solderless wire connection terminals 


in appearance, both instruments give 
full overload protection both to the 
instrument and any connected loads 
or supplies. Both are transistorised. 
The P.P.2 provides any required d.c. 
output from o to 50 V up to a maxi- 
mum current of 10 A and the P.P.4 
from o to 80 V at currents up to 6 A. 
The incorporation of a “ Volstat” 
constant voltage transformer ensures 
a high stability of output voltage while 
protection against either progressive or 
instantaneous overloads is provided by 
an electronic trip circuit which operates 
within o-2 msec of an _ overload 
occurring. 

An overload protected two range 
voltmeter and an ammeter switched to 
provide four current ranges, give con- 
tinuous monitoring. The current 
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Advance Components transistorised 
power supply unit 


selection switch automatically adjusts 
the overload trip circuit to operate at 
150 per cent of full scale deflection. 
Heat dissipation is effected by an air- 
blower and a thermal cut-out gives 
protection against internal tempera- 
tures in excess of 70°C. 

The output resistance is less than 
3 mQ, the impedance less than 0-2 2 
to 100 kc/s and the ripple less than 
1 mV peak-to-peak. The instruments 
will operate at full load in ambient 
temperatures up to 35°C. Input volt- 
age variations of +15 per cent of 
nominal are permitted, the stabilisation 
factor being 5,000: I. 


Domestic Vacuumation Plant 


A small vacuumation unit, suitable 
for domestic purposes, has been intro- 
duced by Gosiin (B.V.C.), Lp. 
Goblin Works, Leatherhead, Surrey. 
Though new to the domestic field, 
vacuumation has been used in industry 
and for public buildings for more than 
60 years. A few houses are now being 
equipped in this way, state the manu- 
facturers, and it is expected that more 
will follow as the plant required 
becomes available. A three- or four- 
bedroomed house can be fitted with 
this built-in cleaning system at a 
reasonable price—a complete installa- 
tion may well cost less than £100. 

A master switch in the kitchen, 
fitted with a pilot light, makes vacuum 
power available all over the house. 
Instead of a cleaner being carried 
from room to room, lightweight plastic 
hose, with tools designed for most 
cleaning jobs in the home, is plugged 
in to flush-fitting sockets in the walls 
or floors. Powerful suction carries 
away all the dirt and dust through 
plastic or steel pipe-lines set under the 
floors. The air stream conveys it to 
a container underneath the vacuuma- 
tion unit, which can be installed in a 
cellar, boiler room, garage or out- 
house. This container needs only in- 
frequent emptying and the dirt can be 
disposed of without undue mess. 


For blocks of flats or for private 
houses with divided accommodation, 
plants giving self-contained cleaning 
systems for each occupier can be 
planned to operate from a single power 
unit. It is difficult to estimate the 


exact cost of installation; this is, of 


course, less when the house is in 
course of construction. Although 
B.V.C. are prepared to install the 


vacuumation plant, it can be done by 
local builders or plumbers. 
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Sectional sketch showing a B.V.C. vacuum plant installed in a house 
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E.T.U. OPPOSES WAGE 
RESTRAINT 


THE Electrical Trades Union made it clear at its policy 
conference at Portsmouth last week that it would fight any 
form of wage restraint. Delegates unanimously passed a 
resolution pledging the Union to seek a “ substantial 
increase” for all electrical workers. “The situation now 
is that the offensive by the Government against wages is 
gathering momentum,” said Mr. R. G. MacLennan, acting 
assistant general secretary. It was setting an example first 
with the teachers and the Post Office engineers. ‘“ Our 
members are going to face the same problem in the State- 
owned electricity supply industry,” he said. 

The Conference carried a resolution calling for a nation- 
wide campaign to make the public aware of the hazards 
to which they could be exposed in hospital as a result of 
the Ministry of Health’s refusal to recognise that electrical 
services required particular safeguards. Another resolu- 
tion, which was also carried, referred to “hazards which 
face patients through lack of trained electrical staffs being 
available at all times,’ and urged that only electricians 
should deal with maintenance and faults. 

Mr. J. P. Smith, a London Electricity Board installation 
inspector, said that at night when electricians had gone off 
duty, millwrights and plumbers dealt with the installations. 

The Conference accepted a composite motion on appren- 
ticeship training which stated that neither the employers 
nor the Government were facing up to their responsibilities 
to plan for the increasing numbers of young people entering 
industry. It requested the Union Executive to arrange 
comprehensive apprenticeship agreements in all industries 
with which they were associated to ensure a proper ratio of 
apprentices to journeymen, adequate technical training up 
to the age of 21 and the interchange of apprentices between 
employers. 

Mr. J. T. Byrne, the new general secretary, said the 
Executive supported the motion and declared that it was 
essential, in addition to calling on the Government and 
and T.U.C., that they themselves should play a full part in 
those things and not shed their responsibilities. ‘“ For far 
too long we have been content to put motions on the 
agendas and leave the Government and the T.U.C. to deal 
with them when we ought to be doing the job ourselves.” 

A resolution was passed congratulating the Executive 
and national negotiators on securing an increase of Is an 
hour for members in electrical contracting. Mr. Seymour 
Moss (London) said that if not asking for a wage increase 
for 2} years was not wage restraint, he did not know what 
was. They had got the shilling but had lost some site 
allowances under which some men were getting £2 or more. 

Replying for the Executive, Mr. MacLennan said the 
shilling an hour increase meant that their members had 
been to some extent cushioned against the wage freeze 
policy of the Government. It was a momentous agreement 
in the history of the Union. 

Equal pay was debated on a composite motion. It 
demanded a full and vigorous campaign for equal treat- 
ment for all women workers. 

In a private session, Conference upheld the decisions of 
the Executive Council and ruled that the general secretary 
should carry them out. These decisions were that Mr. John 
Byrne must obey the Council’s instructions on_ staff 
changes; a sub-committee would be set up which would be 
responsible for conducting the Union’s journal, Electron; 
Mr. Leslie Cannon and Mr. Frank Chapple, whom Mr. 
Byrne had appointed as his personal assistants, would be 
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dismissed; and Mr. J. Humphrey, whom Mr. Byrne had 
suspended on full salary as office manager, would be 
restored to his position. 

The resolution, which was carried by 216 votes to 145, 
read in part: “Conference having noted the judgment of 
Mr. Justice Winn and the decision of the Trades Union 
Congress to set up an inquiry into the Union’s conduct and 
administration believes that in the interests of the Union 
the Executive Council should fully assume their powers 
under the rules.” 


PERTH’S ALL-ELECTRIC CITY,.CENTRE 


THE electrical installation of Perth’s new City Centre, which 
was Officially opened on 21st July, was designed to make 
full use of off-peak electricity. The City Centre, which is 
the first of its kind in the North of Scotland Hydro-Electric 
Board’s area, comprises I1 shops at ground level with a 
covered arcade on three sides, and the first and second 
storeys accommodate 23 flats, four private offices, and a 
large suite of offices for the Inland Revenue. 

The estimated after-diversity maximum demand for the 
complete scheme is 375 kW off-peak and 300 kW normal 
tariff. A substation compartment was provided by Perth 
Town Council on the ground floor of the main building. 
This substation is equipped with a 4-panel 11 kV switch- 
board (A. Reyrolle & Co., Ltd.), two 750 kVA 3-phase, 
11 kV transformers (Dennis Ferranti & Co., Ltd.), and a 
two-section l.v. board (Bonar Long & Co., Ltd.). 

Supply is afforded from a central switchroom adjacent to 
the substation. The l.v. switchboard, manufactured by 
Ottermill Switchgear, Ltd., has a section for normal tariff 
supplies controlled by an 800 A isolator and two off-peak 
sections controlled by 300 A isolators. Supply to the normal 
tariff section is provided from the l.v. board in the Board’s 
substation by two 0-25 sq in p.v.c. armoured cables in 
parallel. From the l.v. board in the substation two 0-25 sq in 
p.v.c. armoured cables are taken via 300 A contactors 
(Lancashire Dynamo Nevelin, Ltd.) to the off-peak sections 
in the l.v. switchroom. 

All 27 houses have underfloor heating of Panelec design 
in the hall and living room where Satchwell air thermo- 
stats control room temperatures. Hot water requirements 
are met by a 50 gallon cylinder with a 2-5 kW Santon type 
immersion heater connected to the off-peak supply. Belling 
47 AB cookers are installed in the kitchenettes and each 
living room is fitted with a 2 kW inset fire of the same 
make. 

Wash-day drying facilities are provided for the tenants 
in six drying rooms on the first floor, each equipped with a 
5 kW Copperad convector heater fed through a prepayment 
meter, and the drying installation includes a 15in Woods 
window-mounted extraction fan. 

The main off-peak load is taken by the large suite of 
Inland Revenue offices and amounts to 140 kW of underfloor 
heating. Each office has a Satchwell wall-mounted thermo- 
stat but the charging period for the complete installation is 
determined by a McLaren thermal control unit mounted 
out of doors. 

The four private offices are heated by block storage 
heaters with a total loading of approximately 26 kW. The 
charging period in this case is controlled by a Venner time 
switch in each office. Heatrae storage water heaters are 
installed in the offices and shops. The 11 shops have 13 A 
flush mounted socket outlets in addition to the off-peak 
circuit. 

The architects for the City Centre are Mr. H. G. West in. 
association with Mr. R. E. G. Miller who won first prize 
and the contract in an all-Scotland competition. 
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VARILECTRIC 


Our range includes — 


DISTRIBUTION FUSEBOARDS WITHOUT 
AND WITH BUILT-IN ISOLATORS 


RISING MAIN BUSBARS WITH 
ASSOCIATED FLOOR DISTRIBUTION 
EQUIPMENT INCLUDING FLOOR HEAT- 
ING CONTROL 


OVERHEAD BUSBARS WITH PLUG-IN 
FUSED TAP OFFS 


SHEET STEEL CABLE TRUNKING 
UNDERFLOOR AND SKIRTING DUCTING 
MULTI-TIER MOTOR CONTROL PANELS 
L.T. AIR CIRCUIT BREAKERS 


VARILECTRIC 


cubicle 
switchboards 


45 (ADVT) 


Our 


switchboards 


Gl M.LTE.D 


10 MELON ROAD 
LONDON, S.E.15 
Telephone : RODney 6895/6/7 


cubicle and pedestal type 


are flexible in 
design, neat, compact, are front 
access for wiring and save money 


Our fused switchgear 
is installed in 
S. S. CANBERRA 


Telegrams and Cables : Varitric, London, S.E.15 
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For the heavier industries NELBEST 
Controllers are built as a Controller 
should be built. Compact in design 
for easy installation—extra robust 
mechanism for long service—built into 
heavy section fabricated enclosures 

in three types as illustrated. These 


F or C 0 N Li R 0 L L E R S Controllers give faultless operation 
a nd Resistances during frequent starting, stopping, 


slowing and reversing. They are made 

to withstand rough usage, flying dust, 

Industrial type controllers for insidious moisture—the severest 

cranes, etc. AC. or D.C. F du ans 
working conditions of the milling, 


mining, steelmaking and other 
‘heavier’ industries have proved their 
efficiency. A full range of resistance 
units is available for the above 
Controllers. 


Write for full information. 


FLP haulage control 
units for mining, 
chemical plants, etc. 


Details from: 
ERE ay hey WwW. & H. NELSON LIMITED 
oof” drum. con- “fj ”” MOSSEND - BELLSHILL - LANARKSHIRE 


proof drum _ con- 

troller A.C. or D.C. ; 

for steelworks, mills, ce Telephone: Bellshill 3133-3302 
brickworks mining, . : 

etc ‘ Specialists in flameproof aud industrial electric control gear 


ally jae wma Duratrak * 


Regd. Trademark 
HAIMA 


THE MOST USEFUL DEVICE KNOWN FOR THE CONTROL OF AC VOLTAGE 


VARIAG is the original continuously-adjustable 
auto-transformer, providing a smoothly vari- : 

able output from zero to line voltage and ‘ The. range includes 
above: portable, metalclad and 
VARIAGS are available in a very wide range of oil-immorsed symodele, 
models from small units for laboratory and dual-output types, high- 
instrument use to large ganged assemblies for frequency types and 
MBaEe j three-phase power. many ‘specials’. 

nee Q VARIAGS are available open or covered, as Wheel Gon 4 

: single units or ganged assemblies, for manual information. 
operation or motor-driven. 


* Duratrak ? Duratrak (Regd. Trademark) 


—a patented* feature exclusive to Variac—is a 
special plated contact surface giving longer life, 
increased overload and surge capacity and maxi- 
mum economy in maintenance. Duratrak is now 

standard on all models except Series 50. 
*U.K. Pat. No. 693406 : ‘ 

Th 

onty VARIAG aas DURATRAK Type V-SHMTF: provides 
an output of 0-270 V,2 A, 
from 240 V 50 c/s mains. 
A still smaller model, 


< , 
~, a, : 
This 3-gang assembly, Type 50-BMG3, — : = 7 opt VS he 
will control 22-5kVA, 3-phase or 
single-phase according to connection. ‘ 
Larger assemblies can be made. rice eS Glas ey 


VALLEY WORKS + HODDESDON - HERTS - TEL: HODDESDON 4541-6 


and 76 Old Hall Street - Liverpool 3 + Tel: CENtral 4641-2 
Cu 5p/ea 
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TERMINATIONS FOR ALUMINIUM 


WELDING CABLE 


Flexing Tests on Compression Applied Ferrule 


By D. E. JORDAN, A.M.1.E.E., G.I.Mech.E.* and J. F. HAGGITT, A.C.T.(Birm.)+ 


Aurnoucu in some cases the life of a welding cable 
is not governed by the terminations but by the conditions 
under which it is used, it is often much shorter than it 
would be if the terminations were both electrically and 
mechanically efficient. With mechanical connections 
where two grub screws hold the cable in place, fatigue 
failure often occurs at the ferrule entry and the electrical 
connection is uncertain. Soldered connections are more 
durable and have better electrical properties, but they 
are still prone to fatigue trouble, and soldering can give 
poor results if the workmanship is indifferent. The com- 
pression type of termination for aluminium cables has 
been extensively studied by Aluminium Laboratories, 
Ltd., of Banbury, in connection with cables for the aircraft 
industry, and the results of these investigations show that 
a similar termination is suited to welding cables. 

The new termination developed for aluminium aircraft 
cable consists of an aluminium ferrule applied by the com- 
pression technique using a split-hexagonal die. The 
ferrule is initially round in section and the bore is tapped 
with a fine thread, full depth of cut not being made. It 
has been found by experiment that this thread ensures a 
better initial electrical contact. The ratio between the 
cross-sectional areas of metal in the ferrule and cable 
should be at least 1-5: 1, this ratio increasing as the cable 
size decreases, but in any case it is essential to see that the 
ferrule diameter is not greater than 1-22 times the width 
across the flats of the final hexagonal shape, since other- 
wise die-flash would be formed upon compression. The 
design of the split-hexagonal die must be such that the 
reduction in total cross-sectional area of the ferrule and 
conductor strands is between Io and 15 per cent. This 
value has been found empirically to give satisfactory 
results although the actual degree of compression upon 
the cable would be difficult to determine owing to the 
longitudinal extrusion that occurs during compression. 

A vital feature of the design is the length of the hex- 
agonal compression upon the ferrule, since terminations of 
a similar type but using a single short hexagonal com- 
pression have been found to give unsatisfactory service. 
This length of compression should be at least six times 
the average wall-thickness of the ferrule after the joint 
has been made. Another feature contributing to the 
mechanical ruggedness of the joint is the insulation grip 
provided by a counterbore in the ferrule. The counter- 
bored portion should not be less than 3in long with a 


* Electrical Engineering Investigator, Aluminium Laboratories, Ltd. 
+ Alcan Industries, Ltd. 


minimum wall-thickness of 0-o6in, and the bettom cham- 
fered off at 45°. 

While these terminations are undoubtedly suitable for 
welding cables they have the disadvantage that a high- 
compression tool is required for fitting them. Similar 
results, however, are obtained when the compression con- 
sists of three short hexagons, plus one for the insulation 
grip, provided that they are applied in a particular order. 
Of the three compressions making up the cable joint the 
Outer ones must be made first, since these restrain the 
longitudinal extrusion when making the central compres- 
sion, and a more compact joint is formed. The pressure 
required to operate these short dies is such that the work 
can be carried out in an ordinary bench vice. 

Welding cables fitted with these new terminations have 
been subjected to both laboratory and workshop tests. 
The laboratory tests comprised flexing the specimen ter- 
minations for a number of cycles. For comparison, 
soldered aluminium and soldered copper terminations were 
included. The specimens had 43in of free conductor 
between the terminations on either end, and the flexing 


Top : Long hexagonal compression termination applied to an air- 

craft cable. The sectioned connector shows the thread in the bore 

and the counterbored portion for gripping the insulation. Bottom: 
New welding cable termination 


152 


was produced by connecting one end of each to a cam 
mechanism which deflected them through an amplitude 
of rin at a rate of 550 cycles/min. 

The soldered specimens were examined every 73 min 
(approximately 4,000 cycles) to record the rate of strand 
failure, but with the compression terminations inter- 
mediate inspections were not possible, since it would have 
been necessary to break the insulation grip to gain access 
to the cable strands, thus partially destroying the joint. 
To overcome this difficulty the individual specimens of a 
series were run for varying periods up to 24 million cycles 
to provide a table of results. 

With the soldered copper terminations strand failure 
began after an average of 20,000 cycles, the value for the 
worst specimen being 15,000 cycles, and that for the best, 
60,000 cycles. Of the six soldered aluminium termina- 
tions tested, two began to break down after about 100,000 
cycles and of the remaining four two were still undamaged 
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after 850,000 cycles. One of each of the six specimens 
fitted with the new terminations was removed from the 
test apparatus after periods of 4, 14, 3, 6, 12 and 24 million 
cycles respectively, and of these all but the last were 
intact. With the 24 million cycle specimen only one 
strand was found to be fractured, the break being about 
kin inside the compression joint. During these tests a 
slight increase was noticed in the electrical resistance of 
the sixth specimen. The value rose from 88 pw at the 
commencement of the test up to about 100 yp after 
the 24 million cycles. Such a slight and gradual increase 
is not likely to be a manifestation of the onset of joint 
failure and it was probably due to work-hardening of the 
aluminium, which would increase its resistivity. 

The practical tests were carried out in the welding 
workshops of Alcan Industries, Ltd., at Banbury, in which 
the terminations were in continuous 24-hour use for a 
full year. 


THE UNIVAC COMPUTER 


LAST week we attended the first demonstration in this 
country of the Remington Rand Univac Solid State 80 
computer, which is a fully buffered computing system. 
The demonstration, an integrated data-processing job, took 
the form of a complex electricity billing operation. The 
demonstration showed the computer’s ability to perform 
six operations simultaneously. It can calculate kWh con- 
sumption from meter readings. It can also integrate the 
meter readings when more than one tariff is concerned, 
break down the overall consumption by the agreed tariff 
blocks, calculate the several consumption block charges 
and arrive at a total to be charged. The machine also 
relates the present consumption on a per tariff basis with 
that for the previous corresponding quarter. Testing is 
performed by ascertaining that year-to-year variations in 
consumption fall within the agreed limits of +20 per cent. 

Consumption and charges figures are accumulated for 
analytical purposes according to the required parameters, 
i.e. by tariffs, by number of rooms, by trades, and by types 
and classes of appliances bought or used. Consumers’ bills 
are printed at a rate of 600 lines of 130 characters per 
minute. Red/black printing is optional. Finally basic 
consumer records are automatically up-dated. 


During this operation the computer produced standard 
electricity bills of 6 to 8 lines average (each with two 
counterfoils) at the rate of 78 per minute. The computer 
dealt with accounting problems varying from single meter/ 
single tariff cases to multi-meter/multi-taniff operations and 
dealt simultaneously with hire-purchase, simple hire, 
maintenance, credits and other fixed charges. The Univac 
tested consumption of electricity for plausibility, and in 
the case of unread meters, estimated and charged the 
appropriate consumption. To cope with this and still 
permit the indicated print-out speed, the computer accepted 
detail input cards at the rate of 450 per minute and punched 
out up-dated file information at 150 cards per minute. Since 
statistical information is up-dated daily when bills are 
produced there is no “ end of the period ” peak load. 


MEASUREMENT AND CONTROL 
A new monthly journal entitled Measurement and Control 
is to be launched next January by Iliffe Production Publi- 
cations, Ltd. The editor-in-chief is Mr. P. J. Farmer, 
A.F.R.Ae.S., who will continue as editor of the successful 
lliffe quarterly Data Processing. 


The Univac computer 
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ta mothing to what goes on mside a 


ULLUW 


NOPUMP «1: 


In this new type of Water-Wash Spray Booth the exhaust air 
travels at very high velocity over the water surface entraining 
water. The air/water mixture, moving through controlled 
changes of direction, provides the scrubbing action. 


TTS O 
CUTS MAINTENANCE BY 90 fe) 


Longer time between clean-outs Smooth, easily cleaned surfaces 


Residues completely broken down Low first cost due to simplicity 


and easily handled : ih 
Occupies minimum space 
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A VOLSTAT is the answer to many a.c. voltage 
fluctuation problems. In most cases, a stand- 
ard type is all that is required— but there are 
occasions when a special design may be 
necessary. Hither way an ‘Advance’ Technical 
Representative will be pleased to investigate 
your Own particular problems, and recom- 
mend a voLstTaT best suited to your needs. 
VOLSTAT stands for a complete range of 
Constant Voltage Transformers produced by 
‘Advance ’—the leading authority on voltage 
stabilization. 

Full details in Folder D63 available on request. 
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GRIT 
BURNING 


REDUCING POWER 
STATION FUEL COSTS 


COAL & GRIT 
MIXTURE 


Huweston power station, which 
was commissioned in 1948, was | 
designed to burn North-East Coast I 
small coals. The cost of this type of 
fuel is now 0-74d/kWh whereas the | 
actual current fuel cost at Kingston 
is 0-54d/kWh. This reduction is a 
result of combustion and engineering 
developments which have been in 
progress since 1953 with the object 
of combating the rise of coal costs 
by burning lower grade fuels and 
briquetting chimney grits. 

The composition of the fuel burnt 
at Kingston since it was commis- 
sioned is shown in Fig. 1. The 
addition of coke to the fuel increases 
ignition and grit emission problems. 
To ensure that the chain grate fuel 
bed ignites close to the point where 
it enters the furnace, it is necessary 
to employ hot gas recirculation and oil injection. 
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COOLING CONVEYOR 
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Grit 
emission is controlled by electrostatic precipitators in 


series with mechanical grit arrestors. This causes the 
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Fig. |.—Delivered costs (a) and composition (b) of fuel at Kingston 
power station since it was commissioned in 1948 
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GRIT HOPPER 


Fig. 2.—Arrangement of briquetting 
plant 
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further problem of the disposal of these waste grits and 
fine ash. 

As the grit contains about 60 per cent combustible 
matter, it was decided to re-use it as fuel in the form of 
briquettes with low-grade coal and pitch as a binder. 
Experiments with a pilot mobile briquetting plant proved 
that at a cost of about 28s/ton, briquettes worth about 
61s/ton would be made. Experience has now shown the 
Boards’ investment of [80,0008 justified and will be 
amortised in full in five years, after which the equipment 
will continue to serve the station. 

Apart from reducing fuel and grit disposal costs, the 
briquettes form saleable clinkers when burnt. A diagram- 
matic arrangement of the plant, which was supplied by 
W.C. Holmes & Co., Ltd., is shown in Fig. 2. 


Welding in the Power Industry 


THE Institute of Welding is organising its first large- 
scale exhibition at Buxton next year in connection with 
its spring meeting there. The theme of the meeting, 
which takes place from 30th April to 4th May, is welding 
for power generation. Nearly 30 papers, including several 
from other countries, have been specially written for this 
meeting. Welding Engineering 1962, as the exhibition 
has been named, will illustrate the rapid progress of weld- 
ing technology in this country, especially in meeting the 
challenge of modern power generation plant construction. 
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Financial Section 


STOCKS and 
SHARES 


INVESTMENT activity had fallen 
away to a bare minimum during the 
painfully drawn-out period of suspense 
which preceded the announcement of 
the Government’s new economic 
measures, so that the removal of the 
uncertainty was expected to release an 
accumulation of pent-up business into 
those Stock Exchange channels re- 
garded as appropriate to the changed 
circumstances. From another direction, 
markets are looking for the volume to be 
raised as a result of the passing of the 
new Trustee Act, giving authority to the 
investment of trust funds in equities. 
Calculations are that this calls for 
decisions affecting several hundreds of 
millions of money restricted at present 
to gilt-edged securities. 


G.E.C. Results 


A preliminary statement on the 
General Electric Company’s results for 
the year ended in March reflects the 
meagreness of the returns from heavy 
engineering and the _ unsatisfactory 
state of trade in radio, television and 
domestic equipment during the period. 
At £31 million (before tax) profits are 
down by almost one-third in com- 
parison with 1959-60, and represent a 
return of less than 3 per cent on the 
group’s total gross sales, which in- 
creased to £11834 million. After 
deduction of tax the net surplus falls 
short of the amount already distributed 
in the 10 per cent dividend (which did 
not apply to the sharegjissued in ex- 
change for those of Radio & Allied 
Holdings). The statement adds that 
it will take time for benefits to accrue 
from thé drastic measures introduced 
by the management early this year to 
strengthen the position. First market 
reactions to the announcements left the 
shares about Is down, at 30s 3d, at 
which the yield is just over 64 per cent. 


Hoover’s Earnings 


Taking into account the restricted 
circumstances affecting trade in house- 
hold goods during the first half of this 
year, expectations had of course been 
prepared for substantially lower figures 
in Hoover’s interim statement. A sharp 
initial fall in the price of the 5s shares 
to 38s 6d—with the “A” shares at 
36s 6d—suggested nevertheless that the 
announcement of the profit at a little 
under £2 million (before tax) was 
below estimates: it is less than half the 


profit made in the much more favour- 
able corresponding period of 1960, and 
under one-third of the total for last 
year. Commenting on the figures, the 
company’s statement said that turn- 
over in the home market had been only 
marginally lower, and ascribed the 
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setback to a combination of rising costs 
in general, special expenses associated 
with the introduction of new products, 
and intense competition overseas. 
Hoover’s interim dividend is being 
maintained at the previous rate of 5 per 
cent, but the six-month profits figures 


Price Changes in 


Week’s Dividend 1961 
Middle Rise an ene 
Company or Board Nom. price or Pre- Last Yield % High- Low- 
Value 24th July Fall vious est est 

Gilt-edged Stocks £7 ss-d 
Brit. Elec. 1968/73 see =. 100 73 3 3 che oR 754 73 
Brit. Elec. 1974/77 Le =. - 100 684 +4 3 3 476 704 68 
Brit. Elec. 1976/79 Fe = _ 100 70 34 34 5.0 0 73} 70 
Brit. Elec. 1974/79 ie z-~ 100 794 4} 4t 5° 7.0 82 793 
Brit. Elec. 1967/69 Se e. . 100. 88} +4 44 4t 5D 914 88 

Overseas Electric Supply 
Calcutta Elec. se eee eae £1 21/- —I\/- 7t 74t 11250 23/3 20/6 
East African Power Bue coe Lt 13/3 +3d 8 10 15°..2.0 15/- 13/- 
Nigerian Elec. ... = ee 4 18/- 8 10 [ilge2=0 19/9 15/6 
Perak Hydro-Elec. <s ue | 22/6 10 10 8 18 O 23/6 17/6 

Electrical Shares 
Aberdare Holdings was en HE 15/- 174 173 5 16:79 17/- 14/3 
Aerialite ... oe oa Se ttc 4/6 54 54 12 0 0 8/- 4/6 
Allen, W. H. a =e ak a 31/3 —9d 14 10* 6 8 0 42/6 31/3 
Allied Insulators ... ate aie al} | 8/3 —3d 20 10* 6 wl3 10/- 8/3 
Alwyn Holdings ... as aes fe 21 /-x.c. —1/3 124 15}* a pia6 22/3 16/6 
Anglo-Portuguese Tel. ... eel 20/9 9 9 813 6 25/- 18/9 
Arcolectric Said is =. lfs 5/3 —9d 15 15 Pee! 6/- 3/9 
Aron Meters ae aie eek 68/9 15 15 4 7 3 70/- 67/6 
Assoc. Elec. Ind. Ord. ... ren 4 38/3 +1/3 15 15 7169 48/6 37/- 
Automatic Tel. & El. or ee) 14/- +6d 17 17 6 | 6 20/6 12/9 
Babcock & Wilcox A er #| 29/3 +1/- 9 9 6.53) -0 36/6 28/3 
Bakelite... ane ass .. 10/- 47/- —1/9 174 1734* 314 6 60/- 42/- 
Baldwin, HJ. ... aes Pen wy i 1/6 —3d 10 Nil — 1/9 1/6 
Berry's Electric... +P a. 54 45/6 —6d 30 334* 313 0 52/6 37/- 
Bowthorpe Holdings... a a= 7/9 184 22 513 6 10/3 7/9 
Brit. Elec. Resistance... Ap meee 7/- 174 174*t 5a 0070) 8/9 6/6 
Brit. Elec. Traction: 

Def. Ord. “A” ses sete) 48/6 40 50 Siar 0 57/6 41/9 
Brit. Electronic Ind. 7 pee 5 f= 10/6 : — 15st i OY sos) 15/3 10/6 
B.l. Callender’s ... 3 eee 5 57/3 +1/6 134 134 414 6 62/3 49/6 
B.I. Callender’s 6% Pref. wart Gh 16/6 6 6 c= 56 18/3 16/6 
British Thermostat oa we SIs 29/6 —2/6 20 273 413 3 40/- 28/- 
Brook Motors... at Sead (0) 5 54/- 25 25* 412 6 55/- 47|- 
Bulgin, A. F. so mC ae hfs II/- 55 40* a} ee 12/3 7/9 
Bulpitts ... ike Ey Be ols 17/9 —3d 15 16} 411 6 27/6 16/9 
Burco Dean a ne =. Che 6/3 —9d 18 15 127.050 11/9 6/3 
Cable & Wireless ve ee YS 17/3 +3d 10 1o*t 218 0 19/9 12/6 
Cambridge Instruments sae tale 30/6 —I/6 124+ 22 Su2as 38/6 30/- 
Chloride El. Storage “A” ee 81/3 +3/3 174 20 418 6 9I/- 72/- 
Clarke Chapman is Geen | 41/3 —1/3 133 13} 6h sars 54/- 41/3 
Clarke, T. ate ae no ee 4/- 16 16 565.9% 5/3 3/6 
Combined Elec. Mfrs. ... ee 7/3 +3d — 124 618 0 10/- 7/- 
Contactor Switchgear... ws) 5)= 13/3 +6d 14 14 S59 16/- 12/9 
Cossor, A. C. bes nes SG Se 5/6 —3d Nil Nil —_ 8/- 5/6 
Crabtree ... nee “Ae reomeal CE 25/- 20 124* S=0 20 33/9 25/- 
Crompton Parkinson... Xs ee pe 11/9 +3d 14 123* 5°66 14/6 11/3 
De La Rue acs ie nee Ole 54/- 224 223* 433 70/- 54/- 
Decca “A"’ ee 2 ..  10/- 57/- +2/- 20 234 41s 6 70/- 52/3 
Desoutter ... or ny Seat eas 60/- 30 35 218 6 68/9 49/- 
Dewhurst a Fig sno, ae 9/9 20 20 420 13/- 7/6 
Dictograph Tel. ... os ceo: peeps II/- —3d 20 20* fal veh) 13/- 8/6 
Dimplex... ee * i ae 72/- —~4/3, -— 30 114 9*  79/- 47/- 
Dubilier Condense nce cee HE 2/3 30 15* b= 13:83 3/- 2/3 
Duport... = e eee -%/ 11/3 174 20 5). 18.30% -17/- 11/3 
E.M.1. BS ale is ... 10/- 36/9 20 174* 415.3 51/3 36/9 
Eleco at 2Ae ery, Pee Naas 8/- —3d 20 20 231070 10/6 4/3 
Electrical Apparatus sie Bes eS 18/9 144 20 | Baaey ks) 2I1/- 17/- 
Electrical Components ... oie 8/- —é6d 15 114* be ms be} 9/9 8/- 
Elec. Construction wee ee! 22/- 9 5 411 0 39/- 22/- 
Elliott-Automation wie des ole 32/6 +1/3 3 13 200 37/6 25/6 
Enfield Rolling Mills ses Ca | 40/- 15 15 710 0 51/6 40/- 


SS SS OR 
The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
* After scrip issue. + Free of income tax. { Dividend indicated. 
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created some surmise in the market 
about the chances of a final as good as 
last year’s 40 per cent. It was cal- 
culated that on an annual basis they 
provided cover of only 1} times for a 
total payment of 45 per cent, and the 
company’s comments on trading pros- 


pects in the remaining part of the year 
did not encourage hopes of sub- 
stantially better results in the second 
half. In that respect, however, the 
introduction of the new models was 
regarded as an important factor, and 
assessments were in any case held over 


Electrical Investmerntts 


Week’s Dividend 1961 
Middle Rise eee Se 
Company or Board Nom. price Pre- Last Yield % High- Low- 
Value 24th July Fall vious est est 
Electrical Shares—continued Era. d 

English Electric... ae ee a 32/3 +1/9 10 10 6 4 0 40/9 30/3 
English Electric 33% Pref. a 4 10/6 3} 33 a2 eS 11/9 10/6 
Ericsson... aus “ne Shea) t 25/- +1/- 13+ 13+ +5 7.0 32/- 22/3 
Ever Ready wee a bk, f= 36/3 20 224 San 0 40/- 31/6 
Falk Stadelmann ... a Soe 23/9 10 73 67.6. 3 26/- 21/9 
G.E.C. me Nas svt aay | 30/3 —I/- 10 10 612 3 39/6 29/3 
G.E.C. 64% Pref. a ma Pat | 17/- 6} 6} Jol3" 0 19/3 17/- 
General Cables... aed crate OTe 5/3 1S Nil ~- 6/3 5/9 
G.H.P. Group... ANS Fo ap AL 23/6 —6d 6 7f 5-19 3 24/6 17/- 
Goblin (B.V.C.)_ ... a) See Sis 4/3 —6d 124 10 11s 3 8/6 4/3 
Hackbridge Holdings... aes) 5/- 20 20 10 0 O* 6/9 5/- 
Harland Engineering a we | oP 14/- 16 16 ete 3 19/- 14/- 
Head Wrightson ... ae fe 25/6 +1/- 14 16 ae a 30/- 22/- 
Heatrae... = x eae vie 12/9 124 25 3.18 6 19/- 12/6 
Holophane oe tis Fr Pues 16/6 26 30 mt 20/6 16/6 
Hoover... ue 7 we 8 5ie 38/6 —4/- 90 45* Brt7. 10 55/6 37/6 
Hunt, A. H. bys Poe Bey 14 20/- —I/- 20 20 400 25/9 18/- 
Intl. Combustion ... wai ue bt 26/9 30 30 eb | 33/9 24/- 
Intl. Computers & T.—... ey ee 90/- —1/3 10 1} 210 O- 107/- 59/- 
Johnson & Phillips oF sent LI 22/- Nil 5 411 0 24/- 17/6 
Kenwood Mfg... pes Sie I/- 4/- — — —- 6/- 5/- 
Laurence Scott... ote oe Of 14/6 —3d 1S IS fa aes 18/9 14/6 
Lister, R. A. ses uae Pe 3 45/6 —9d 14 14 Ce 28 56/9 45/6 
eas: Teas a Xm ae Ls 54/- +3d 124 133 ae in 71/6 53/6 
Marryat & Scott adie he 17/6 —9d 274 324 314 3 18/6 13/9 
Mather & Platt... sak &- “£1 40/- in| I 510 0 51/6 40/- 
Metal Industries oa ae 51/6 +1/6 14 15 5 16 6 66/6 50/- 
Midland Elec. Mfg. ant ete MEL 64/- —I/- 12 12 i a (Lal) 67/6 58/6 
Murex aie ate be apa | 41/3 —2/6 20 13* 66. 3 51/6 39/3 
Newman Ind. 5 Fe ree l= 7/- 124 15 45 9 7/6 5/- 
Oldham & Son... or Prey aye 2/9 174 173*t | Spee at ae 3/- 2/3 
Parsons, .C. A.o ps2. ie eel 54/- +1/- 94 124 412 6 72/6 46/9 
Philips’ Lamps... Se wee FEIO 205/- —I5/- 16 16* & 0s s£i32 £10} 
Plessey.... sot sus ween gL Ofe 52/- —6d 16 Wt 3) S06 60/- 46/6 
Pullin Group “es She ees. aye 12/3 25 25 4. U9 15/- 11/3 
Pyrotenax ... ons at ce OL 55/- —1/3 40 45 ASL S9 65/- 46/6 
Radiation ... Sos *e te, SE 28/- —I/- 12 10 fT. te9 37/6 28/- 
Reliance-Clifton ... ar fate Ofs 26/6 15 20 a 15 26 32/6 22/6 
Reyrolle ... fy “a wp bl 42/- +1/6 173 92* 412 9 51/6 36/6 
Richardsons Westgarth ... bs a1O/- 5/- 84 Nil -- 8/3 5/- 
Sangamo Weston mal oe el Of = 20/- —é6d 124 134 5. 0).0" ..25/9 19/9 
Scott, James i Bee Cat 30/- —1/6 25 273 4:1 bed 32/- 25/6 
Simon Engineering Sas cite - Shs 35/- —I/- -- 274 318 6 43/9 28/- 
Smith (England), S. ie sites TALS 15/- +3d 174 20 5 Gieg 23/9 14/6 
Southern Areas ... ats sats El 19/6 5 6 63 0 23/- 14/6 
Strand Elec, = oe fee tis 17/9 14-6 20t S12 9 20/- 12/3 
Sturtevant 5 Te, ee tos 11/3 —3d 15+ 13+ 910 0 18/6 11/3 
Sun Elec, ... a ay ee) 16/- —3d 15 184 5S G 17/6 16/- 
Gut, = es iA am, 1O/= 42/6 35 223* 5 6 0 43/9 40/- 
Telephone Rentals ae, ran LYE 23/9 —9d 15 I5i* 373 eS 29/6 18/6 
Thompson (John) ed wah i S]= 14/6 20 5 _- 16/9 14/- 
Thorn Elec. Say reo a on-) d 47/6 20 25 php E ee, 63/- 44/6 
Thornycroft Sas Pet. caeniek 24/3 +6d 6 6 — 34/9 23/9 
Tube Investments... oe tr El 68/9 -= 14 4 1 6 85/- 67/6 
Ultra Electric ee ae we} Ol 25/- +1/- 20 25 —_— 31 .- 12/6 
Walsall Conduits ... are Ra 4[- 10/9 15 15 Sellers 15/- 10/9 
Ward & Goldstone ae ae} po 26/3 35 174* 375609 36/6 25/6 
Watford ... an ads aoe 2]= 7/6 25 20* Sean9 10/9 7/6 
Westinghouse... 5 wie 2) 34/6 —6d ia) in 627 6 45/- 34/6 
West, Allen ES me uP ay 10/9 124 134 65° 6 14/6 10/3 
Wilkins & Mitchell Ps Fame) fel 9/- 17 21* —- 15/3 9/- 
—6d 124 133 418 3 17/6 14/- 


Wolf Electric a ‘ye Ae Se 14/- 
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for review in the light of the Govern- 
ment’s new measures. 


Ward & Goldstone 


In spite of the effect of restrictions 
upon demand from the motor-car, 
electrical appliances, radio and TV 
industries, Ward & Goldstone, whose 
annual meeting was held this week, 
succeeded in establishing new records 
for output and sales in the year ended 
in March. A further contraction of 
profit margins however kept trading 
profits to a level only just above the 
previous figures, and for the first time 
in many years the shareholders’ return 
is not being increased, although the 
174 per cent distribution remains 
covered well over three times by 
surplus earnings. In his review 
the chairman showed that expansion 
of output capacity continued with 
vigour. He was reluctant to fore- 
cast the outcome of the current year’s 
trading, but spoke very highly about 
the company’s standards of efficiency. 


Radio & TV Trust 

More good progress was made in 
1960-61 by Radio & Television Trust 
(formerly the Philco firm) towards con- 
solidating the recovery of the com- 
pany’s fortunes from the difficulties 
which led to the writing-down of the 
2s shares to their present denomination 
of 6d four years ago. In the twelve 
months ended last March there was a 
net profit of £138,000, against £74,000 
for the previous nine months. The 
dividend is going up from the equivalent 
of 134 to 20 per cent, covered as much 
as nine times over by the surplus 
available, and a 100 per cent scrip 
issue is to follow last year’s 50 per cent 
distribution of the same kind. Present- 
day interests of the company are in the 
two subsidiaries Airmec, the makers of 
electronic equipment, and the British 
Communications Corporation, acquired 
in 1960 and engaged in radio-com- 
munication equipment. 


Efco Issue 

Efco have lately completed a 
“ rights ” issue to raise some £280,000, 
and the new Ios shares will continue 
to be transferable free of stamp duty 
until after mid-August. They have 
been quoted recently at about 30s 6d, 
to yield 3? per cent on the basis of the 
dividend, equivalent to the 11} per 
cent paid for 1960-61. In their state- 
ment with the issue the directors made 
no forecast of profits in the current 
year, but reported that the value of 
orders on hand was above last year’s 
level and should compensate for the 
tendency for margins to narrow. They 
hoped, with the usual reservations, to 
maintain the same rate of dividend on 
the increased capital. 
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REPORTS and DIVIDENDS 


The General Electric Co., Ltd., in a 
preliminary statement, reports that 
although the gross income from sales 
in the year ended 31st March last rose 
from £116,933,000 to £118,595,000 
there was a reduction in the trading 
profit from £4,530,766 to £2,892,209. 
After adding investment income and 
deducting taxation the group net profit 
was £1,377,677, against £2,532,384 in 
1959-60. The ordinary dividend is 
maintained at Io per cent. 

The unsatisfactory results are 
attributed first to the small profit 
margin on the “heavy” engineering 
side and secondly to the state of trade 
in the domestic appliance and radio 
and television business, which led to 
substantial losses. It is stated that the 
figures confirm the directors in the 
strong support which they gave to the 
drastic reorganisation decisions taken 
by the management earlier this year. 

The directors also refer to the pro- 
vision made against losses on the 
Hunterston (Scotland) nuclear power 
station contract; they consider that the 
£500,000 allotted for this purpose last 
year and other provisions already made 
are adequate. 


Pirelli-General Cable Works, Ltd.— 
A dividend of 5 per cent is being paid 
for the year to 31st March on capital 
increased by @ one-for-four scrip issue 
and a one-for-four rights offer. Last 
year IO per cent was paid on the 
old capital. Profits increased from 
£416,635 to £446,298, but bank and 
other interest charges were sub- 
stantially higher and the net profit 
came to £165,320 (£192,677). 

Hoover’s Lower Profit—Announc- 
ing an unchanged interim dividend of 
3d per 5s share, the directors of 
Hoover, Ltd., say that, as envisaged at 
the annual general meeting in April, 
the financial results for the first six 
months of the current year show a 
considerable reduction in profit when 
compared with the corresponding 
period of last year. Although overall 
turnover in the home market is only 
marginally lower, general costs have 
shown a marked increase, and this, 
together with the special costs 
associated with the introduction of 
new products, has brought about the 
lower profit figure. The intense com- 
petition in overseas markets, par- 
ticularly in Europe, has also adversely 
affected profits. 

The unaudited profits of the group 
for the first half-year, before taxation, 
amounted to 1,965,000 against 
£4,013,000 for January-June, 1960. 
After deducting £1,069,000 (£1,980,000) 


estimated taxation, and £37,000 
(£73,000) proportion of profits of sub- 
sidiaries attributable to minority share- 
holdings, the net profit was £859,000 
(£1,960,000). 

The directors add: “With the general 
economic uncertainty prevailing there 
is little evidence of any improvement 
in trading conditions during the 
coming six months. In all directions 
we are intensifying our efforts to 
improve the overall efficiency of the 
company.” 


Davis & Timmins, Ltd.—The Delta 
Metal Co., Ltd., states that it has 
received acceptances in respect of 
1,733,616 ordinary shares in Davis & 
Timmins, Ltd., in response to its offer. 
These shares, with those already 
owned within the Delta Group, repre- 
sent 89-46 per cent of the issued 
ordinary share capital and the offer has 
been declared unconditional subject to 
permission to deal being granted for 
the new ordinary shares in Delta to be 
allotted in exchange. 


Efco, Ltd., report a group net profit 
of £156,463 (against £152,890) after tax 
of £166,442 (£136,991). Dividends 
total the equivalent of 114 per cent on 
capital doubled by a scrip issue, 
against the equivalent of Io per cent. 


Cable & Wireless (Holding), Ltd., 
has declared an unchanged second 
interim dividend of 23 per cent for 
1961 on capital increased to £134 
million by a one-for-five scrip and one- 
for-ten rights issues. The first interim 
of 24} per cent was paid on f£10-4 
million capital. A total of 10 per 
cent, as paid for 1960, has been fore- 
cast for this year. Group earnings, 
before tax, for the three months ended 
30th June last, amounted to £420,000, 
against £385,930 in the corresponding 
period of 1960. 


Murex, Ltd., report a group trading 
profit for the year to 30th April of 
£1,661,000, compared with £1,643,000 
for the previous year. After deprecia- 
tion and tax, the net profit is £691,000 
against £707,000. The final dividend 
of 8 per cent makes a total of 13 per 
cent for the year, against an effective 
rate of 12% for the previous year, 
allowing for the three-for-four scrip 
issue. Turnover rose during the year 
by 1234 per cent but the benefits were 
offset by reduced selling prices and 
increases in raw material costs. 


Nalder Bros. & Thompson, Ltd.— 
Following the acquisition of all the 
Nalder Bros. & Thompson share 
capital by A. Reyrolle & Co., Ltd., it is 
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announced that Mr. A. G. O’Neill, 
chairman, and Mr. E. W. Semmens, 
managing director, will continue in 
office and that the constitution of the 
board of directors remains unchanged 
except for the co-option of Mr. J. 
Bennett and Mr. W. Gray as directors. 


Berry’s Electric Magicoal, Ltd.— 
Commenting on the past year’s results, 
the chairman (Mr. Raymond Berry) 
says that sales increased by 43 per 
cent and trading profit by 31 per cent. 
The total sales have more than trebled 
in three years; this has enabled the 
company to neutralise the effect of 
higher production costs and maintain 
competitive selling prices. The 
process of expanding factories, ware- 
houses and plant continues and the 
new factory extension at Bletchley is 
nearing completion. They are an “ ex- 
port minded” company and absolute 
priority is given to this side of the 
business. They would welcome 
Britain’s entry into the Common 
Market as a further challenge which 
they are confident they could meet 
successfully. 

The current year has started well 
and they expect export sales to show 
an appreciable increase. In the 
absence of circumstances beyond their 
control, the prospects of further 
success could hardly be brighter. 


Reliance-Clifton Cables & Industrial 
Products, Ltd.—In his annual review, 
Sir Robert Renwick (chairman) says 
that the abnormal demand experienced 
in the last months of 1960 did not con- 
tinue into the present year but the 


-general level of activity has remained 


satisfactory. Although the price war 
is over there is no improvement in 
prices and it is evident that the 
industry will not be returning to 
former conditions but is going to 
remain a highly competitive business. 
With the present meagre profit margins 
there will be difficult times ahead 
except for efficient producers sustained 
by-a high level of demand. 
Liquidation 
Winding-up proceedings or liquidations are 
often undertaken for the purpose of reconstruction, 
the transfer of a business, or other reasons. The 


appearance of a company’s name under this heading 
therefore does not necessarily indicate insolvency. 


George Pill, Ltd., electrical engineers and 
radio and television dealers, 62, Cornwall 
Street, Plymouth.—Winding-up voluntarily. 
Liquidator, Mr. G. C. Ehlers, 28, Baldwin 
Street, Bristol, appointed by members and 
creditors on 4th July. 


Bankruptcy 


N. W. Doidge and J. C. Stephenson, 
formerly carrying on business in partnership 
as Doidge & Stephenson at 16, Coldwell 
Street, Felling, as electrical contractors.— 
Last day for receiving proofs for dividend Ist 
August. “Trustee; = aviry Armstrong, 
Clarendon House, Clayton Street West, New- 
castle-upon-Tyne. 
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PRICE 70/- 


including postage in the U.K. 
(Postage extra overseas). ‘Ne & 
Special rates for students on application, 


Now available 
THE NINTH EDITION OF THE 


The world’s leading treatise 
on power transformers. 


Sy NOPRSISe OR GON TEN TS JOHNSON & 
Fundamental principles. General types and characteristics. Efficiencies. The CL : LL] PS LTD. 


effect of load factor on losses. Connections—polyphase, Scott, Le Blanc, inter- 2 Victoria Way 
connected star and open delta. Multiwinding transformers. Tappings and tap CHARLTON - LONDON - S.E.7 
changes. Tests and vector representation. Impulse testing. Parallel operation. Chvitiean Bactovine th 
Neutral earthing. Earthing transformers. Transient phenomena. Protection. Australia, South Africa, Pakistan and India 
Failures and their causes. Unbalanced loading. Third harmonic voltages and e 

currents. Forces in windings. Transformer noise. Transformer equivalent ELECTRICAL ENGINEERS 


circuit. Regulation. Symmetrical components and unbalanced three phase AND CABLE MAKERS. ESTABLISHED 1875 
systems. Loading. E.RA. reports relating to transformers and surge 
phenomena. Relevant British Standards. 
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‘Superform’ Switchboard for the control of Laboratory Machinery 
at the Robert Gordon Technical College, Aberdeen. Supplied to the 
specification of W. P. Davie (now Davie and McCulloch) Consulting Engineer. 


‘SU PERFORM’ SWITGHBOARDS 


for all industrial distribution schemes 


Composite boards can be supplied covering all the requirements 
of modern M.V. systems, the range of equipment including : 


Air circuit-breakers up to 3,000 amps. 

Off-load isolators up to 3,000 amps. 
Load-breaking fuse-switches up to 750 amps. 
Contactor gear for motor starting or other duty 


Distribution fuseboards 4 
Instruments, meters and relays of all types ENGLISH ELECTR 
Modern styling and pleasing appearance 


e Unique design features giving increased 7 


safety to operating personnel YU 00000 
e Easy access for cabling and maintenance 


Fault making capacities up to 50 MVA 
at 440 volts 


e Complete short-circuit protection 


AD;BTGKK 


THE ENGLISH ELECTRIC Company LIMITED, ENGLISH ELECTRIC HOUSE, STRAND, LONDON, W.C.2. 


Fusegear Division, East Lancashire Road, Liverpool, 10 
WORKS: STAFFORD + PRESTON * RUGBY + BRADFORD -+ LIVERPOOL .+ ACCRINGTON 
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English Electric 3,300 h.p. Type 5 diesel-electric locomotive in service 


DELTIC LOCOMOTIVES IN SERVICE 


A CONSIDERABLE acceleration of the train services 
from King’s Cross to North-East England will be incor- 
porated in the winter timetable which comes into force 
on 11th September. The journey time by certain trains 
to Yorkshire, Newcastle and Aberdeen will be reduced 
by periods between 43 and 59 minutes. This will have 
been made possible by the delivery to the Eastern Region 
of British Railways of 22 Type § diesel-electric loco- 
motives. These are being manufactured by the English 
Electric Co., Ltd., and are based on the prototype 
“Deltic” locomotive which had completed over 400,000 
miles in service with British Railways before it was with- 
drawn. Although basically similar, the production units 
incorporate a few modifications, including a reduction in 
weight to 99 tons, a lower generator speed of 1,125 r.p.m., 
and the use of bogies identical with those on the English 
Electric Type 3 locomotives. It is expected that they 
will replace 55 steam locomotives. Several are now in 
service, hauling trains to the existing schedules. 

The principal data of the production locomotives are 
as follows: —Wheel arrangement, Co-Co; weight in work- 
ing order, 99 tons; maximum axle load, 163 tons; length 
over buffers, 69ft 6in; maximum tractive effort, 50,000 lb; 
and maximum service speed, 100 m.p.h. 

The locomotive superstructure is arranged with a long 
central compartment, a driving cab at each end of this 
compartment and a nose end in front of each driving cab. 
The central compartment accommodates the two power 
units, the automatic train heating steam generator and 
the storage battery. Control cubicles at each end of the 
compartment form the rear bulkheads for the driver’s 
cabs. The nose compartments accommodate the air com- 
pressor and vacuum exhausters in opposite ends together 
with the traction motor blowers. The removable roof 
sections over the power units house the fans, coolant and 
lubricating oil radiators together with the associated pipe- 
work, thermostats and header tanks for each engine. 

The bogies are identical with those of the English 
Electric Type 3 locomotives and are completely inter- 
changeable with them. They are of the equalised type 


with swing bolsters and have three motorised axles. The 
bolsters are fabricated in a box section and cooling air 
for two of the traction motors passes through each hollow 
bogie centre via the bolster through flexible connections 
to the motors. Air passes through ducting and similar 
flexible connections direct to the third motor. 


Power Units 


The two power units are identical, each consisting of 
a Napier Deltic Type D18-25 diesel engine direct coupled 
to an English Electric main generator with an auxiliary 
generator driven from the engine phasing gearbox. The 
main generator is a direct current, self-ventilated machine 
with a continuous rating of 1,650 A at 660 V, the armature 
being directly coupled to the engine output shaft on which 
the engine crankshaft speed of 1,500 r.p.m. is stepped 
down to 1,125 r.p.m. This coupling also forms the hub 
of the generator ventilating fan with the opposite end of 
the armature shaft supported in a single self-aligning 
roller bearing. In normal service the two main generators 
are connected in series and supply the six traction motors 
but the locomotive can operate with either power unit 
running and develops full tractive effort, although at half 
voltage and consequent lower road speed. 

Each main generator has an auxiliary generator mounted 
above it, driven by a take-off shaft from the engine phasing 
gearbox at 13 times the engine crankshaft speed. This 
auxiliary generator supplies current at 110 V for field 
excitation of the main generator, control and auxiliary 
circuits, the load being shared by both generators when 
both diesel engines are running. If the locomotive is 
working on one engine only, however, the full auxiliary 
load can be taken by the one auxiliary generator. 

The 18-cylinder diesel engine operates on the two- 
stroke opposed piston principle and has a rating of 
1,650 h.p. at 1,500 r.p.m. The cylinders are arranged in 
three banks of six in the form of an equilateral triangle 
so that in effect the engine consists of three opposed piston 
engines combined together with common crankshafts at 
each corner. Power is transmitted to the driving wheels 
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by six axle-hung nose-suspended traction motors, one 
being mounted on each axle which it drives through 
single-reduction gears. These motors are four-pole series 
wound d.c. machines and are electrically connected in 
three parallel groups of two motors in series. Two stages 
of field weakening are provided to extend the locomotive 
speed range over which full power is available. 

In normal service both power units are in operation and 
power is controlled from a master controller at either 
driving position. The engines are controlled simul- 
taneously by air pressure actuators operating the spring 
loading of the engine governors to raise or lower the engine 
speed. A load regulator for each power unit varies the 
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excitation of each main generator by adjusting resistance 
in the generator field circuit through electrical contacts. 
These contacts are operated by an oil servo motor con- 
trolled by a valve in the engine governor which is sensitive 
to engine loading. The generator field excitation is there- 
fore regulated to match the electrical traction loading to 
the available engine horsepower at all engine speeds. 
Protective devices include automatic correction of wheel 
slip and automatic shutdown of the engines on high cool- 
ing water temperature, low cooling water level and low 
lubricating oil pressure. Indication of these circumstances 
is given to the driver by warning light, as is boiler shut- 
down, traction motor blower failure and low fuel level. 


AGRICULTURAL SHOWS 


THE influence of electricity on present-day farming 
received ample recognition at the Kent County Agricultural 
Show where the South Eastern Electricity Board, as in 
previous years, had a fine display of electrical agricultural 
machinery and appliances, horticultural equipment and 
domestic electrical appliances. The Show, held at Mote 
Park, Maidstone, recently, was as popular as ever and 
despite the cool showery weather the number of inquiries 
received at the Seeboard stand was well up to expectations. 
This year the Board had a completely redesigned stand and 
the display area, although slightly smaller, was as informa- 
tive as on previous occasions. In the agricultural section, 
instead of displaying such large items of equipment as 
milling and mixing machines, grain dryers, etc., a pictorial 
form of presentation was used, the emphasis being on local 
applications. Other pictures told the story of the off-peak 
use of electricity for floor warming for chicken brooding 
and all-the-year-round growing of chrysanthemums by 
controlled lighting. 

Electric tools for the garden or smallholding are becoming 
more and more commonplace. In the comprehensive 
display of hedge trimmers, cultivators, pruning saws, drills, 
etc., all models shown were designed for use on low voltage 
only. It is understood that Seeboard feels strongly on this 
subject and it is now the Board’s policy to stock and 
recommend the use only of low voltage appliances of this 
nature, including electric lawn mowers. 

Of special interest in the poultry section was a unit for 
lighting and ventilation control in broiler and intensive lay- 
ing houses. The apparatus, manufactured by Electronic 
Poultry Aids, Ltd., makes use of Fenton Byrn fans and 
twenty different ventilating selections can be obtained. In 
the automatic position the fans are controlled by a master 
temperature control unit, part of which consists of a 
24in rod type thermostat. WVent-Axia, Ltd., also had on 
show a range of automatic shutter type air conditioners, 
including their recently introduced model. 

Domestic appliances were well to the fore in the cookery 
section and many of the leading makes of laundry 
equipment, dishwashers, food mixers and cookers were 
demonstrated. 


Great Yorkshire Show 

In spite of torrential rain on the second day of the three- 
day Great Yorkshire Show the attendance was well up to 
expectations and the “Electricity ” stand, organised jointly 
by the Yorkshire and the North Eastern Electricity Boards, 
was thronged each day by visitors. 

The Boards showed a complete milling, mixing and 
cubing plant which was in almost continuous operation and, 


in addition, a Templewood automatic mix-mill unit was 
demonstrated at frequent intervals. Crop conservation was 
another prominent feature, showing three methods of grain- 
drying, namely, floor-ventilated silos, radially-ventilated 
silos with automatic humidity control and the platform 
method. Grain handling equipment was included. <A 
separate section for barn hay-drying showed the storage 
method and the tunnel method of bale-drying. 

The poultry section was designed to attract the broiler 
producer. A large cut-away model of a warm-floor brooder 
was shown, backed up by photographs showing various 
stages of actual installations in broiler houses. For ventila- 
tion and lighting in broiler houses the Boards showed an 
automatic controller in operation and a separate ventilating 
fan controlled by a thermostat which also gave intermittent 
operation irrespective of temperature. 

For horticulturists, a large greenhouse was fitted with 
mist propagation plus soil-warming, an automatic watering 
equipment and an “ Activair” heating and ventilating unit. 
In the domestic section cooking, home laundry, space heat- 
ing, water heating and refrigeration exhibits were shown. 


Industrial Activity in Ulster 


SUPPLIES to two large industrial consumers were 
responsible for nearly half of the expansion of 25 per cent 
in sales by the Electricity Board for Northern Ireland in 
the year ended 31st December, 1960. Excluding these con- 
sumers—Carbide Industries, Ltd., and the Du Pont Co. 
(United Kingdom), Ltd.—the remainder of the system load 
growth represented a 13 per cent increase compared with 9 
per cent in the previous year. Sales for all purposes totalled 
768 million kWh. 

Having regard to the relatively lower cost of oil used for 
generation at the new Coolkeeragh power station, the maxi- 
mum possible load was allocated to that station, resulting 
in a considerable reduction in the weighted average cost of 
fuel consumed in the interconnected stations. The Board 
decided to make a further concession which will result in an 
overall reduction in charges to consumers of about £50,000 
in a full year, in addition to some £330,000 passed on to 
consumers during 1960, but since then the Budget increase 
in oil duty has added substantially to its fuel bill. « 

The aggregate number of consumers of all classes at the 
end of the year was 178,867 (88,735 rural and 90,132 urban). 
Gross revenue amounted to £5,997,424 (against £5,350,225). 
After meeting all charges and transferring £25,000 to general 
reserve, there was a net surplus of £12,221 to which is added 
£29,783 brought forward. 
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NEW PATENTS 
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Electrical Specifications Recently Published 


The numbers under which the specifications will be printed and abridged are given in parentheses. 


Copies of any specification (3s 6d 


each including postage) are obtainable from the Patent Office, 25, Southampton Buildings, London, W.C.2 


1946 
18326. Wigner, E. P., and Young, G. J.— 


Reactors. 18th June, 1946. (873365.) 
1956 

33394. A.EJ.-John Thompson Nuclear 
Energy Co., Ltd.—Nuclear reactors. 14th 


August, 1957. (873612.) 
33420. Microcell, Ltd., and Kremer, H.— 
Electric cables. 31st January, 1958. (873834.) 


34936. Electric & Musical Industries, 
Ltd.—Colour television apparatus. 1Sth 
November, 1957. (873550.) 


34959. Electric & Musical Industries, Ltd. 
—Dividing circuits. 15th November, 1957. 


(873509.) 

35607. Associated Electrical Industries, 
Ltd.—Automatic electrical control circuits. 
6th January, 1958. (873835.) 

36517. Caire, P.—Variable frequency 
asynchronous generator system. 9th May, 
1960. 873026.) 

38753. Associated Electrical Industries, 
Ltd.—D.c. excitation control arrangements 


for dynamic braking of electric motors. 13th 
March, 1958. (873366.) 
38946. English Electric Co., Ltd.—Elec- 


trical time overcurrent protective relays. 16th 


December, 1957. (873129.) 
1957 

2810. General Electric Co., Ltd.—Rotors 
for dynamo-electric machines. 14th January, 
1958. 873836.) 

3488. Associated Electrical Industries, 
Ltd.—Alloys containing rhenium. 31st 


January, 1958. (873837.) 

3498. Electric & Musical Industries, Ltd. 
—Cavity resonator magnetrons. 21st Novem- 
ber, 1957. (873510.) 

17350. International Computers & Tabu- 
lators, Ltd—Information storage devices. 
22nd April, 1958. (873367.) 


18126. Simplex Electric Co., Ltd.— 
Electric cooking stoves. 5th June, 1958. 
(873839.) 

24166. Bose, A. G.—Transducers, 3oth 


July, 1957. (873511.) 

- 24911/2. Simplex Wire & Cable Co.— 
Apparatus for the manufacture of insulated 
conductors. 7th August, 1957. (873840/T1.) 

27118. A.E.I.-John Thompson Nuclear 
Energy Co., Ltd.—Nuclear reactors. 21st 
October, 1958. (873369.) 

27629. United Kingdom Atomic Energy 
Authority.—Mixer-settler apparatus. 21st 
July, 1958. (873599-) 

28018. United Kingdom Atomic Energy 
Authority.x—Fuel elements for nuclear 
reactors. 21st July, 1958. (873370.) 

28431. Gutwein, E. D.—Electric selector 
switches. 8th September, 1958. (873754.) 

32754. C. A. Parsons & Co., Ltd.—Fuel 
elements for nuclear reactors. 13th October, 
1958. (Cognate application 1234, 13th 
January, 1958.) (873552.) 

33999. Bush & Rank Cintel, Ltd.—Circuit 
arrangements for generating cyclically vary- 
ing currents in inductive loads. 31st October, 
1958. (873828.) 

34361. A. C. Nielsen Co., Ltd—Appar- 
atus for monitoring the use of radio receivers. 
4th November, 1957. (873626.) 

35068. Rondot, Y. B., and Rondot, F. A. 
—Towers for supporting overhead electric 
conductors, 11th November, 1957. (873354-) 

35077. Engelhard Industries, Inc.—Auto- 
matic cathodic protection system, 11th 
_ November, 1957. (873845.) 

35496. Philco Corporation—Manufacture 
of semiconductive devices. 14th November, 
1957. (873484.) 

35660. Kato, M.—Electric motor suitable 


for use in toys. 15th November, 1957. 
(873829.) 
35989. Johnson & Phillips, Ltd. and 


Ashby, R. J.—Transportation of submarine 
cables from the shore to the cable ship. roth 
November, 1958. (873430.) ; 

37385. Howard Butler, Ltd.—Housings 
for electrical measuring or indicating instru- 
ments. 4th November, 1958. (873755.) 

37657. Associated Electrical Industries, 
Ltd.—Transistors. 3rd December, 1957. 
(873485.) 

39716. English Electric Co., Ltd.—Appar- 
atus for the control of grid-controlled electric 
discharge devices. 20th December, 1957. 
(Addition to 774400.) (873436.) 


1958 

238. Neff Instrument Corporation.—Elec- 
trical signal amplifiers. 2nd January, 1958. 
(873631.) 

465. Philips Electrical Industries, Ltd.— 
Methods of manufacturing semiconductive 
bodies. 6th January, 1958. (873490.) 

2647. Philips Electrical Industries, Ltd.— 


Synchronised crystal oscillators. 27th January, 
1958. (Addition to 710988.) (873493.) 

5508. Standard Telephones & Cables, 
Ltd.—Electrical rectifying equipment. 2oth 
February, 1958. (873497.) 

9350. Pressac, Ltd.—Multi-pin or multi- 
socket electrical connectors. 26th May, 1959. 
(873372.) 

12724. Igranic Electric Co., Ltd.—Electro- 
magnetic devices. 22nd April, 1958. (873373.) 


12811. English Electric Co., Ltd.—Elec- 
trically propelled vehicles. 14th April, 19509. 
(873374.) 

1s10o1. Plessey Co., Ltd.—Circuit arrange- 


ments for protecting circuit elements in elec- 

tronic circuits. 12th May, 1959. (873758.) 
I615S1. General Electric Co.—Stator 

casing assembly for use in gas compressors or 


turbines. 20th May, 1958. (873759.) 
16710. A. Reyrolle & Co., Ltd.—Oil- 
immersed fuses. 22nd May, 1959. (873440.) 
18822. Electric Transmission, Ltd.— 


Electric insulators. 8th June, 1959. (873356.) 
18890. General Electric Co., Ltd.—Elec- 


TRADE MARK 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 19th August. 

Alitape. No. B815,581. Class 6. Strips 
and tapes, all made of common metal.— 
D.K.B. Electric, Ltd., 62/63, Queen Street, 
London, E.C.4. 

CirCarc. No. 815,075. Class 7. Gears 
and gearing (not for land _ vehicles).— 
Associated Electrical Industries, Ltd., 33, 
Grosvenor Place, London, S.W.1. 


Bambi. No. 805,309. ‘Class 9. Electrical 
connectors.—Hellermann, Ltd., Crawley, 
Sussex. 

Physikit. No. B809,809. Class 9. Kits of 


component parts (sold complete) for the 
manufacture of electric discharge tubes (not 
for lighting purposes).—J. H. Owen Harries, 
trading as Owen Harries, Warwick, Bermuda. 
Address for service: Gill Jennings & Every, 
51-52, Chancery Lane, London, W.C.2. 

Roydazide. No. 817,576. Class 9. Scien- 
tific and electrical apparatus. No. 817,577. 
Class 11. Installations for lighting and heat- 
ing.—Doulton & Co., Ltd., Doulton House, 
Albert Embankment, London. 

Stemmatron. No. 817,524. Class 9. 
Electronic tubes (not for lighting purposes).— 
Compagnie Francaise Thomson-Houston, 


trical apparatus for giving a visual presentation 
of figures, letters and/or other symbols. 12th 
June, 1959. (Addition to 833046.) (873773.) 

20774. United Kingdom Atomic Energy 
Authority—Temperature control means for 
nuclear reactors. 9th June, 1959. (873074.) 

21549. Associated Electrical Industries, 
Ltd.—Potential testing circuits. 15th June, 
1959. (873523.) 

35372. Philips Electrical Industries, Ltd. 
—Circuit arrangements for supplying a load 
with a controlled output voltage from a 
rectifier. 4th November, 1958. (873052.) 


1959 

19516. Marconi’s Wireless Telegraph Co., 
Ltd.—Electrically heated thermostatically 
controllable containers. 16th Decemiber, 
1959. (Addition to 802333.) (873122.) 

29043. Western Electric Co., Inc.—Oscil- 
lation generators for multi-frequency signal- 
ling systems. 25th August, 1959. (873189.) 

29312. English Electric Valve Co., Ltd.— 
Television camera tubes. 11th February, 
1960. (873041.) 

30774. Brookhirst Igranic, Ltd.—Ener- 
gising contro] systems for electromagnets. 
oth September, 1959. (873042.) 

34802. Siemens & Halske A.G.—Methods 
of manufacturing semiconductor components, 
14th October, 1959. (873043.) 

38887. Eaton Manufacturing Co.— 
Electromagnetic couplings. 17th November, 
1959. (873163.) 


1960 

4383. 
of semiconductor 
1960. (872966.) 

14940. Philips Electrical Industries, Ltd. 
—High frequency ovens. 28th April, 1960. 
(873082.) 

16770. Compagnie Générale de Télé- 
graphie sans Fil—Ladder type delay lines. 
12th May, 1960. (873335.) 

22200. Licentia Patent-Verwaltungs- 
G.m.b.H.—Self-starting single-phase minia- 
ture synchronous motor. 6th January, 1958. 
(Divided out of 872429.) (872430.) 


Philco Corporation.—Manufacture 
devices. 8th February, 


APPLICATIONS 


Paris. Address for service: Baron & Warren, 
16, Kensington Square, London, W.8. 
Konamik and Elekon.. Nos. 817,989/90. 
Class 9. Coupling and junction boxes for 
electric cables—Kay & Co. (Engineers), Ltd., 


Bolton Brass Works, Blackhorse Street, 
Bolton, Lancs. 
Proscontroller. No. B818,125. Class 9. 


Instruments for automatically controlling tem- 
perature.—Process Control Gear, Ltd., 44, 
Lattimore Road, St. Albans, Herts. 


Resistron. No. 818,126. Class9. Measur- 
ing, signalling, checking and counting appar- 
atus; electrically operated apparatus for 
indicating the level of liquids, granules and 
like materials; apparatus for automatically 
controlling the operation of industrial 
machinery and for giving audible or visual 
warning of failures, etc——Thomas Industrial 
Automation, Ltd., 71-73, Station Buildings, 
Altrincham, Ches. ; 

Copelametic. No. 814,494. Class 11. All 
goods included in Class 11.—Copeland Refri- 
geration Corporation, U.S.A. Address fer 
service: J. A. Kemp & ‘Co., 14, South Square, 
Gray’s Inn, London, W.C.r1. 

Pye. No. 819,342. Class. 11. Nuclear 
reactors and parts.—Pye, Ltd., Radio Works, 
St. Andrews Road, Cambridge. 
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CONTRACT INFORMATION 
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Accepted Tenders and Prospective Electrical Work 


CONTRACTS OPEN 


Australia.—Water, Sewage and Drainage 


Board, Sydney. 22nd August. Electrically 
driven disintegrator units. (E.S.B. 23306/ 
61.)* Pumping unit. ((E.S.B. 23305/61.)* 


Electricity Commission of Victoria. 14th 
August. 230 kV switchgear and accessories. 
(E.S.B. 23472/61.)* 

Postmaster General’s Department, Mel- 
bourne, Telephone cable. (E.S.B. 23494/61.)* 

N.S.W. Electricity Commission. 18th Sep- 
tember. Two 60 MVA transformers for White 
Bay power station, (E.S.B. 23462/61.)* 25th 
September. 310 MVA generator transformer 
for Vales Point power station. (E.S.B. 
23016/61.)* 

Southern Electric Authority of Queensland, 
24th November. 30 MW turbo-alternator for 
Bulimba “B” power _ station. CE:S.B. 
22020/61.)* 

Breconshire.—County Council. 8th August. 
Electrical installation in comprehensive mixed 
school, Brynmawr. (See Classified Advertise- 
ment Section.) 

Egypt.—Technical Bureau of U.A.R. Elec- 
trification Projects. 25th October. 220 kV 
overhead transmission lines, transformer 
stations, etc. (E.S.B. 23429/61.)* 

Formosa.—Central Trust of China. 17th 
August, Electrical power equipment, indus- 
trial vacuum cleaner and air conditioner. 
(E.S.B. 23704/61.)* Telephone exchange 
equipment. (E.S.B. 23705/61.)* 

Shihmen Development Commission, 25th 
August. Switchgear. (E.S.B. 23098/61/ 
D.L.F.)* 

Germany.—N.A.T.O. Infrastructure Con- 
tract. Underground cable, lights and flood- 
lights for runway extension lighting system. 
Applications to tender by 2nd August. (G.D. 
2308 /61(167).)T 

Greece.—Ministry of Trade. 
Automatic electric welding apparatus. 
23448 /61.)* 

Hellenic Telecommunications Organisation, 
Ltd., Athens. 11th August. Fifteen 3 kVA 
diesel generator sets. (E.S.B. 23488/61.)* 


Hornsey.—Borough Council, oth August. 
Sodium lighting in Archway Road, Great 
North Road and Hornsey Lane. (See Classi- 
fied Advertisement Section.) 


India.—India Store Department. 30 MVA 
synchronous condenser, starting switchgear 
and control panels for Bangalore switching 


8th August. 
(E.S.B. 


station. (See Classified Advertisement 
Section.) 

National Coal .Development Corporation, 
Ltd., Ranchi. 16th August. Three 11 kV, 


200 A, 250 MVA circuit-breakers. 
23764 /61.)* 
Korea.—Government Office of Supply. 9th 


(E.S.B. 


August. Railway electrical equipment. 
(E.S.B, 23071 /61.)* 
Nigeria.—Electricity Corporation of 


Nigeria. 24th August. Supply and com- 
missioning of two small electricity under- 
takings in connection with the Corporation’s 
development schemes. (See Classified Ad- 
vertisement Section.) 

Norway.—N.A.T.O. Infrastructure Con- 
tract. Four broadcasting stations. Applications 
to tender must be received by roth August. 
(G.D, 159/60(29).)t 


* This information is extracted from the 
Board of Trade Export Service Bulletin. 
Inquiries should be addressed to the Board of 
Trade, Export Services Branch, Lacon House, 
Theobald’s Road, London, W.C.2 (Telephone: 
Chancery 4411, Ext. 738), quoting the 
reference given. {Telephone: Trafalgar 8855, 
Ext. 2010. 


Pakistan.— West Pakistan Water and Power 
Development Authority. 22nd August. Ten 
66 kV substations in Multan, Montgomery, 
Jhang and Lyallpur areas. (E.S.B. 23428/ 
61 /‘D.L.F.)* 

Portugal.—Douro and Leixoes Port Admin- 
istration. 4th September. Eighteen 5-ton 
electric quay cranes. (E.S.B. 23480/61.)* 

Portuguese East Africa.—Ports, Railways 
and Transport Department, Louren¢o 
Marques. 25th August. Electrical equip- 
ment. (E.S.B. 23435/61.)* 


Rhodesia and Nyasaland.—Ministry of 
Health. 11th August, Electric washing 
machine/spin dryers and ironers. (E.S.B. 
23478/61.)* 

Singapore.—City Council Electricity 
Department. 15th August. Transformers. 
(E.S.B. 23785 /61.)* 

Sudan.—Railways Stores Department, 
Atbara. 24th August. Switchboards. (E.S.B. 
24017/61.)* 

Tasmania.—Hydro-Electric Commission. 


14th August. 205 distribution transformers. 
(E.S.B. 23461 /61.)* 

Thailand.—State Railways. 28th August. 
Turntable electric drive. (E.S.B. 23432/61.)* 

Trinidad.—Electricity Commission. 12th 
September. Metering equipment. (E.S.B. 
23491 /61.)* 

United States.—Bonneville Power Adminis- 
tration, 8th August. 2,200 bus and switch 
insulators. (E.S.B. 23753 /61.)* 


ORDERS PLACED 


Newcastle-upon-Tyne.—Regional Hospital 
Board. Installation of lifts at West Cumber- 
land Hospital (£70,423).—William Wadsworth 
& Son. Electrical installation in pathological 
laboratory, Darlington Memorial Hospital 
(£3,859).—Doves. Electrical work for pro- 
posed nursery accommodation at Richard 
Murray Maternity Hospital (£1,100).—A, S. 
Lowrey & Son. 

Stockton-on-Tees.—Corporation. Elec- 
trical installation in new Hardwick ‘Secondary 
Modern School (£10,177).—Cox-Walkers. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Andover.—Three-storey flats (16), London 
Road housing site; borough surveyor, Munici- 
pal Buildings. 

Ashford (Kent).—Houses (113), Brookfield 
North, Beaver Green; surveyor, 1, Elwick 
Road, Ashford, Kent. 

Barrow.—Development of private housing 
estate between Mill Lane and Sileby Road; 


Jelson (Estates), Ltd., Shenton Street, 
Leicester. 
Basingstoke.—Maisonnettes (80), South 


Ham; borough architect, Municipal Buildings. 

Bath.—Five blocks of maisonnettes and 
flats on the Twerton/Whiteway estate; 
planning officer, 7, North Parade Buildings. 

Billingham-on-Tees.—Ten-storey blocks of 
flats; Elder & Lester, architects, Town Square, 
Queensway. 

Birmingham.—Training centre for senior 
girls, Bristol Road (£117,600); A. G. 
Sheppard Fidler, city architect. 

Blaydon (Co. Durham).—Offices, Chain- 
bridge Road, for Valley Plastic Coaters, Ltd.; 
Wetherell, Lamb & Partners, architects, 24, 
Picton Place, Newcastle-on-Tyne. 


Bootle.—Houses (36), Litherland Road; 
borough surveyor, Town Hall. 

Bournemouth.—Demolition of Grand Hotel 
and erection of motor showroom, supermarket, 
shops, offices, etc.; Imperial & Grand Hotels, 
Ltd., Fir Vale Road, Bournemouth. 

Bristol.—Office block, Baldwin Street, for 
McKay Securities, Ltd.; Alec F. French & 
Partners, architects, Pearl] Assurance House. 

Darwen.—Modernisation scheme, Britannia 
Mill (£200,000); Imperial Chemical Indus- 
tries, Ltd. 

Dublin.—Factory and offices for Precision 
Alloys, Ltd.; Robinson, Keefe & Devane, 
architects, 22, Lower Baggot Street. 

Dunstable-—New courthouse (£50,000); 
county architect, Shire Hall, Bedford. 

Edinburgh.—Napier Technical College, 
Merchiston Castle site; Alison, Hutchison & 
Partners, architects, 4, Rothesay Terrace. 

Fleet.—Office block, Odeon Theatre site; 
Raymond J. Husband, architect, 126, Wig- 
more Street, London, W.1. 

Glasgow.—New Allan Glen Senior Secon- 
dary School (£500,000); architect, Education 
Department, Bath Street, C.2. 

_Hanley.—Police headquarters (£230,000); 
city architect, Kingsway, Stoke-on-Trent. 

Harrow.—Central clinic, Headstone Drive 
(£52,385); county architect, 1, Queen Anne’s 
Gate Buildings, London, S.W.1. 

Havant.—Fire station; Jackson & Greenen, 
architects, Hinton Buildings, Bournemouth. 

Leamington Spa, — Factory, Althorpe 
Street; Sotowear, Ltd., 1, Bedford Street. 

London.—Seven-storey block of flats, Hill 
Street, Mayfair; Leslie & Co., Ltd., Peel 
Street, W.8. 

Factory, North Circular Road, Hendon; 
Jabez Barker & Co., Ltd., Brent Street, 
N.W.4. 

Office block, ‘Caxton Street, Westminster; 
Kyle Stewart, Ltd., Ardshiel House, Wembley. 

Rebuilding Albion County Primary School, 
Bermondsey (£86,070); E. Lyons, architect, 


“Mill House, Bridge Road, East Molesey, 


Surrey. 

Porth.—Factory extension; Royal Worcester 
Industrial ‘Ceramics, Ltd., Gilfach Road, 
Tonyrefail. 

St. Neots.—First stage of factory extension 
scheme in Priory Lane; R.F. Development, 
Ltd., St. Neots, Hunts. 

Sunderland.—Proposed Thornhill Compre- 
hensive School; H. C. Bishop, borough archi- 
tect, Stockton Road. 

Swindon.—Erection of courts of justice, 
central redevelopment area; borough engineer, 
Civic Offices. 

Tipton.—Dwellings (72), Grovelands Road; 
borough engineer. 

Tonbridge.—Extension, Tonbridge School 
(£150,000); Sir Wm. Holford & Partners, 
architects, 2a, Angel Court, London, E.C.2. 

Twickenham.—Six-storey offices on Savoy 
Cinema site, Teddington; secretary, Auto- 
mobile Association, Fanum House, Leicester 
Square, London, W.C.2. 

Tynemouth.—Houses (142); borough engi- 
neer, 16, Northumberland Square, North 
Shields. 

Wallasey.—Factory extension; 
Bros., Ltd., Pasture Road, Moreton. 

West Hartlepool.—Proposed Church of the 
Latter-Day Saints (£100,000); G. T. Brown 
& Son, architects, 14, Grange Terrace, Stock- 
ton Road, Sunderland. - 

Windsor. — Reconstruction of County 
Grammar School for Girls, Imperial Road 
(£263,286); county architect, Parkside Road, 
Reading. : 


Cadbury 


York.—Works extensions; Bootham Engi- 
neers, Ltd., Bootham Row. 
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insulating 


KARIBA’S 


giant power 


550 kV 


All the bushing porcelains for the 

330 kV. circuit breakers, all the 330 k.V. 
strain insulators for the 

substations, and the 330 kV. post 
insulators for some of the substations 
were supplied by 


BULLERS 


Units of the switch gear on the 
south bank. Power for the Copperbelt 
and for Southern Rhodesia passes 
through this stage. 


A complete 330 kV. 
ae. : : bushing insulator (by 
soi ne Mt Pat courtesy of A.E./. Ltd.) 
MAIN CONTRACTORS: A.E.|. Ltd. 
CONSULTING ENGINEERS: Merz & McLellan 


Bek 
Nyasaland 


By courtesy of Federation of Rhodesia and 


BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS LONDON:-6 Laurence Pountney Hill - E.C.4 
Telephone: Stoke-on-Trent 54321 Telephone: MANsion House 9971 
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Dry Type Class ‘C’ Transformer 


in range up to 3000 kVA 


at 15 kV or in Nitrogen up to 


2000 kVA at 15 kV. 


Furnace Transformer 


supplying 15000 amperes for 


continuous tube welding. 


SPECIAL TRANSFORMERS 
FOR 
SPECIAL APPLICATIONS 


Class ‘C’ Nitrogen 


cooled mining transformer 


with low head room. 


Bank of Rectifier Transformers. 


BRENTFORD 


A member of the G.H.P. Group 
BRENTFORD TRANSFORMERS LTD., MANOR ROYAL, CRAWLEY, SUSSEX. TELEPHONE: CRAWLEY 25121 
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Join as many of us as you like 


MULTI-LOCK TERMINAL BLOCKS 


With Multi-Lock you can build up complete terminal block assemblies 
consisting of any number of single units you choose. They are available in 
three ratings (15, 40 and 100 amp.) and can be mounted to any surface 
without special brackets or channels. The 40 amp. and 100 amp. blocks 
also interlock with one another to give two different ratings in one 
assembly. All Multi-Locks meet B.S.I. and C.S.A. specifications. 


For immediate delivery or further details-ring Southend 524281. 


M.T.E. CONTROL GEAR LTD : LEIGH-ON-SEA : ESSEX 


RENEE IO 


ATER 


TUNGSTEN 


‘WESTMINSTER ’ 
PATENT VACUUM TUBE 
DETECTORS 


WILL SHOW . . . 


Visible indication 


MSP DSP on contact with a live 
conductor, or in the case Rotreantity the 
RANGE 2,000 to 35,000V of high voltage as soon 


ELECTRICAL CONTACTS § Jarge or too small 
: OF EVERY DESCRIPTION e: 
and before contact is made. MADE TO CUSTOMERS’ Competitive prices 

OWN REQUIREMENTS § SPeedy Deliveries 
® FOR FURTHER INFORMATION PLEASE WRITE TO: 


as Detector approaches 


Made by the manufacturers of Westminster Phasing devices 
and Partridge HV Detectors 


. Write for full particulars to :— L L A ANS D A es - 
PTS TaN ROM ENGINEERING COMPANY 


(Dept. H.1) Victoria Road, Willesden Junction, London NW10 


Tel.: ELGar 7372 (2 lines) ELECTRICAL & MECHANICAL ENGINEERS 
HIGH STREET, LLANDAFF, CARDIFF Telephone 73242 
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Co. Lt 


dale Electrical & Mnfg. 


HEAD OFFICE AND WORKS: HARROGATE ROAD 


A 


IDLE 6 


. 


Telephone 


BRADFORD 


APPERLEY BRIDGE 
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one of the two 
Airedale Composite 
Switchboards 


installed in the 


Plant Room of 


CONTROL 


The Central Electricity 
Generating Board's 
Computer Building 
Gordon House 
Victoria London 


IDUSTRIAL ELECTRIC MOTOR CONTROL GEAR MAKERS 


NDON OFFICE: 225 GRAND BUILDINGS - TRAFALGAR SQUARE - W.Cc.2 Telephone: TRAfalgar 3559 


=p) 
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56 


Delco 258 Type 


’ 


product 


Delco 
625 Type 
(Special Purpos 


6). 


SSS EE 
———————, 
————SSS== 
SSS 


aS 


DE LCO electric motors 


= Whether you are designing 

_== a new motorised appliance 
=== or re-designing an old one, 
there’s a Delco motor 
ready made for your product... 
or one that can easily be 
tailored to fit perfectly. 
For informative literature 
on the Delco range 
please write to the address 
below. For expert advice 
on your power problems 
call in a Delco motor engineer 
TODAY. 


Delco Motors 

are suitable for driving 
Washing Machines; Spin Driers; 
Food Mixers; Projectors; 
Refrigerators; Air Conditioners; 
Oil Burners; Fans; Office Machinery; 
Lawn Mowers; Furnace Blowers; 
Water Pumps; Farm Machinery; 
Waste Disposal Units; 

Vegetable Peelers and many other 
domestic and industrial applications. 


= Delco 
== Oil Burner 
Type 


REGD TRADE MARK 
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magnetically shielded reactors 


YORKSHIRE ELECTRIC TRANSFORMER CO. LTD. 


THORNHILL, DEWSBURY, YORKS. TEL: 1691-2 GRAMS: TRANSFORMA, DEWSBURY 
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Zi 


y 
frat. 


We're in 
wire ! 


—and have been for nearly half a century. 
Copper Wire, Strip and Strand are our 
speciality whatever the application. 


Why not feed us your enquiries ? 


R. H. 


SYMONDS 
LTD. 


47 VICTORIA STREET, WESTMINSTER, 
LONDON, S.W.1 
TELEPHONE ABBEY 2771/5 
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The APPELBE 
“BULB FIXER” 


NO LADDERS REQUIRED 

Telescopic appliance for fixing and removing 

electric bulbs. Any reasonable height can 

be reached. 

Made of Aluminium and 

can be carried with ease 

on any cycle. 

STANDARD MODEL 
for 60 to 200 watt lamps 
at 16’ 6” from ground. 
6' 0” closed. 12' 0” ex- 
tended. Weight 3lb. Cycle 
clips and Extension Tubing 
supplied. 


“A" MODEL 
for 200 to 500 watt lamps 
E.S. Caps at 20’ 0” from 
ground. 7' 0” closed. 16’ 6” 
extended. Weight 54lb. Cycle 
clips and Extension Tubing 
supplied. 


SAVES 
TIME 
LABOUR 
MONEY 


Used by the leading corporation and electric 
light companies throughout the world. 
Prices and particulars on request. Carriage 
Paid in Great Britain. 


J. F. APPELBE & CO. LTD. 
GREAT UNION STREET, HULL 


Telephone 33522, 31212 and 8725. Telegraphic Address "' Appelbeco, Hull’’ 


POWER 


for 
CONTROL 
of 

A.C. 

up to 


Fog  —«TSOKVA 


(2000 A) 
Transductor 


For details write to : 


STURDY ELECTRIC CO. LTD. 


HAMSTERLEY COLLIERY, NEWCASTLE UPON TYNE 
Telephone: Ebchester 271-272 Telegrams: Sturditran, Newcastle upon Tyne 
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-—all yours with 


PHILIPS ‘Kk’ 


mushroom lamps! 


Philips ‘K’ Lamps have the look of today—the 
mushroom look. They’re smaller. Smarter. More 
compact, with a coiled coil for more light. Designed for 
today’s elegant lamp fittings. Yet they cost no more. 
There’s another big sales advantage to Philips “K’ 
Lamps: the tremendous Philips reputation for 
dependability. Stock them. Display them. Sell them. 
You’ll find Philips ‘K’ Mushroom Lamps can 

bring you a fine new crop of profits! 


6Ow. 2/- 100w. 2/- 150w. 2/8d._ inc. Pas 


pars Philips lead the world in lighting 


PHILIPS ELECTRICAL LTD - Century House - Shaftesbury Avenue - London - wc2 


(LD3314) 
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The accuracy needed for this 
triangular recorder spindle was thought 
to put it right out of the economical 
pressing field . . . until the experts 
from Briscoe came into the picture 

and made a first class job of pressing 
it out of -022 soft steel strip in only 
three operations. 


This was no happy chance — we are 
experts in designing and producing 
pressings, turned parts and even 
complete assemblies to your exact 
specification. 


; : Don’t let your Production Manager’s 
hair turn white over producing that 
ton the, cahed tricky component, call in BRISCOE 
right away — it will save time and 
yy BRISCOE 


W. H. BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM, 11 


Tel. ACOcks Green 1197 Grams: ‘Brisk, Birmingham’ 


Zephyr : shaded pole motors | i i TRANSFORMERS of all types up to i 


25 KVA for Single or Three phase HH 
25 w. at 2,500 r.p.m. operation. Phase conversion, etc. sss 


MAINS, Output and Special Purpose sss 
Transformers for Radio Equipment, see 


“Precision built and 


: teved Chokes, etc. Hs 
spectelly sOitable Were 33 peo sis aaits Ecce E.M. Brakes #: 

silence is essential | HE Air Valves, etc.,and COIL WINDINGS for all purposes. #33 

| ff SOLENOIDS for A.C. and D.C. Operations. ses 

B f d : OH: W. F. PARSONAGE & Co. Ltd. 32 
estiren series motors HH masta iet teh Gp iH 

: eth Fryers Road, Bloxwich, Walsall. sss 

25 w. at 4,500 r.p.m. tes Telephone: Bloxwich 76777-8 oH 


Motors suitable for Fans 
Fan Heaters 

Hairdryers - Valve Cooling 
Projectors Etc. 


FOR 


REPAIRS TIMING DEVICES 

to “ BESTFREND " FANS CONTROL PANELS 

Hairdryers A 4 bladed | 

undertaken. r: |) 4” diam. fan | COMPLETE UNITS 

A NEW Model pps ee _ AND LOW VOLTAGE 

will shortly : Ses | SOLDERING EQUIPMENT ESCAPEMENT 

be available | TIMER 
Sickie TYPE-S:E: 


T. A. BOXALL & CO. LTD. —_xectricaL REMOTE CONTROL CO. LTD. 


20 Balcombe Road, Horley, Surrey | BUSH FAIR, HARLOW, ESSEX 
Telephone: Horley 4388 


| Phone: HARLOW 24285 


3 
2) 
‘Oo 
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ELECTRONIC CONTROL EQUIPMENT, 
POWER AND _ DISTRIBUTION TRANS- 
FORMERS TO 100 kVA, LOW VOLTAGE, 
FLASH TEST, RECTIFIER AND DENTAL 
PLATING UNITS, METAL WORK, 
TRANSFORMER REPAIRS AND CHOKES 


For 


industrial 
Electrical 
Equipment 


The great thing about the Jeary | 
Electrical Company Limited is the com- 
plete confidence you can have in them. 
They’ve specialised entirely in industrial 
electrical equipment for 73 years. 

Their name is known throughout the 
trade. And they know the trade’s 


needs. That’s why it always pays to | | leaflets 
buy from Jeary. aes andl "CTYPE TRANSFORMERS 
|| The 350 V.A. to 2K.V.A. 
Just say TRANSFORMER & ELECTRICAL CO. LTD. 


HONYWOOD RD., BASILDON, ESSEX 
Telephone: Basildon 20491/3 


or ring CLE. 4141 for service 


aS ghee Sh ak SANE Se 


Che GOriqinal 
Artistic 
Candle Lamp 


F.H.P. MOTORS GEARED AND UNGEARED 
CRABTREE MOTOR CONTROLLERS 
M.E.M. SWITCH AND CONTROL GEAR 


FANS — PROPELLER AND AXIAL FLOW 
(Including Flame Proof up to 36”) 


M.K. STOCKISTS. TIME SWITCHES 
HOOVER MOTORS 
DAVID BROWN GEAR UNITS 


In addition to a complete range of 
G . and modern contemporary 


Jeary Electrical Co., Ltd. Wile oe chetibe tne etioen placed 
SPECIALISTS IN INDUSTRIAL ELECTRICAL red or green.* Standard Caps B.C, 


EQUIPMENT FOR 73 YEARS 


Main Stores: 132/143 East Road, London, N.1 
Tel.: CLErkenwell 4141 


*Colour Sprayed. 


All enquiries to: 


ISMAY LAMPS LIMITED 


Roden Street Works, Ilford, Essex 
Telephone; ILFORD 1153 
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Reyrolle 
Relays 


mane e | 
Non-drawout-type 


5 


Drawout-type 


for protection 


and control 


¥ 


service Rey rolle 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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D.C. MOTOR 
PROBLEMS! 


E.P.E. turn D.C. problems 
into 0.0. motors* .... 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. 
Some people still think so. 


They don’t know about E.P.E 


E. specialise in D.C 
PiSvit. i 
expéfience in t 
interést: in.new 
can supply’ D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price. 


If you’ve a D.C. motor problem, 
why not bring it sléng to E.P.E? * 
If they haven’t a solution in stock, 
they’ll be happy to make one for 
you ! 


ELECTRICAL POWER ENGINEERING CO. (B’ham) LTD 


E.P.E. Works, Bromford Lane, Birmingham 8. 
‘Phone: STEchford 2261 Grams: Torque ‘Phone Birmingham 


London Office: 421, Grand Buildings, Trafalgar Square, W.C.2 
"Phone: WHitehal! 5643 and 7963 
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ONLY 
THE GEC. 


MOTOR CONTROL 
CENTRE HAS 


EASY-10- 
SERVICE 


FEATURES 


@ A self-aligning plug-in system 
that enables any unit to be re- 
placed without interfering with 
the running of the plant 


e A system that enables any unit 
to be serviced in the cubicle, or 
removed and a spare unit 
plugged in 

e The unique G.E.C. 3-position 
isolating switch with which 


each compartment is fitted and aay in 
all doors interlocked 
e Hinged doors to give easy 
access, and seal empty com- 
partments when trays are 
removed 
addition, the G E.C. Standard OFF - 
Motor Control Centre gives: tray free 


EXTRA SAFETY 

Plugs carry 100% 
overloads within B.S. 
temperature limits 
MAXIMUM FLEXIBILITY 
All starter units 
interchangeable 
SUCH COMPACTNESS 
” deep cubicles save space 
QUICK DELIVERY 
Within 12 to 16 weeks 
of order 


Callin a GEC. otis RELY ON THE EXPERIENCE OF (Sarees 


ON — locked out 
Tray unplugged 
— Safe 


representative for further 
information and advice. (Phone 
Birmingham East 1941 Extn. 342). 
Or write for full details to: THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND SWITCHGEAR DIVISION BIRMINGHAM 6 


the first Company to make this type of Motor Cont 
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and label 
in one unit 


SINGLE OR DOUBLE 
S.B.C. LAMP FITTING 


MOULDED 
BAKELITE 
FRONT 


ENGRAVING AREA 34” x 13” 


CAT. No. F.2000 


Yield Grant « 


KENT STREET @e BIRMINGHAM 5 
The Mark of the Specialist Phones: MIDLAND 8574-5-6 LONDON, HARROW 5578 SHEFFIELD 345967 


- ‘Mmm, interesting *- 


but we'd like : 
to see an : 
Elcordia Transformer’. 


These transformers range from 50 VA to 
1000 kVA, and both standard and special types 
are supplied for mining, industrial, and a wide 


variety of domestic and other purposes. 


ELCORDIA LIMITED - MELINGRIFFITH WORKS » WHITCHURCH ~- CARDIFF - Telephone: Whitchurch 2071 (5 lines) 
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“Design For Living” ’ 


THE NEW CRABTREE CEILING SWITCH — 


Quiet and 


Convenient 


Overall cover protects 
rotary mechanism. Coil 
spring controls silver- 
faced contacts. Normal 
usage cannot put 


switch in inoperative 
position nor contacts 
in partial engagement. 
Nylon switch actuator. 
Recessed base; 2 in. 
fixing centres. 


The noiseless operation of the new Crabtree Type AC 


ceiling switch is particularly appreciated in the bed- 


; 


room and other situations requiring quietude. This 


feature is achieved by the smooth, decisive action of 


RAL eine eS 


the long-life rotary mechanism. Stylish yet unobtrusive, 
the switch blends well with the decor of the modern 
home. A modest price also makes the new Crabtree 
ceiling switch in every way suitable for competitive 


house wiring. 


BRIEF LISTED PARTICULARS 
5 amp. one way .. ..... List No. 2040 (Cream) 55/- per dozen 


5 amp. two way .. .. .. List No. 2140 (Cream) 65/- per dozen 
15 amp. double pole. .. List No. 2162 (Cream) 80/- per dozen 


‘* Limelight” furniture by 
Sheffield Cabinet Co. Ltd,, Wembley 


CRABTREE 


J. A. CRABTREE & CO. LTD. - LINCOLN WORKS - WALSALL - STAFFS. 
C.807 


66 Supplement ELECTRICAL REVIEW 28 JULY I961 


simplicity 


Power distribution to any required point is 


reduced to very simple terms with the 


TRUNDUCT system. 


STANDARD 12 ft. TRUNKING 


OPENED SECTION OF 
TRUNDUCT TRUNKING 
SHOWING BRANCH CIRCUIT 
POSITION. 


\ 
A 
\ 

GOTT TTS) apvaANTAGEs IN LONG OR SHORT TERM PLANNING 


Copper busbars used in a new economical manner are carried within standard 
lengths of steel ducting. Spaced along each length are four branch circuit positions which 
_contain the necessary fuses plugged direct on to the main bus-bars. Tapping-off 
boxes are eliminated. This system provides much more efficient use of the bus-bars, cuts 
out potential sources of contact and earthing troubles normally associated with 
tapping-off boxes, provides easier methods of installation, saves time on planning, 
ordering and installation and offers the easiest possible way for balancing phases. In 


whatever way the system is installed it presents a clean streamline appearance. 


Write now for a fully illustrated folder giving details of 
main power distribution 200-600 amps, small power 
distribution up to 125 amps and rising main distribution. 


TRUNDUCT LTD., FLEMING ROAD, SPEKE, LIVERPOOL, ENGLAND 


LONDON OFFICE: 417 GRAND BUILDINGS, TRAFALGAR SQUARE, LONDON, W.C.2 
GLASGOW OFFICE: 125 WEST REGENT STREET, GLASGOW 


You should investigate the 
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RTE 


The castings shown are components of an English 
Electric high speed resistor tap changer for a very high 
power transformer. Although of complicated design they 
were cast by simple methods made possible by the unique 
properties of Araldite epoxy resins. Araldite can be used 
for gravity casting or mixed and poured under vacuum. 

Shrinkage on setting is lower than with any comparable 

material, so that castings of great accuracy and unifor- 

ALL SHAPES mity of dimension are assured. Metal inserts are cast in 
situ, by virtue of the remarkable adhesive properties of 

AN BD) SIZES Araldite. The finished components have excellent elec- 

trical and mechanical properties, high resistance to 

tracking, and are unaffected by water or chemicals. May 


oe we send you our booklet ‘Araldite Resins for the 
F Electrical Industry?” 


Araldite epoxy resins 


Araldite is a registered trade mark 


CIBA (A.R.L.) LIMITED, DUXFORD, CAMBRIDGE. TELEPHONE: SAWSTON 2121 


AP.614 
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EARTHING CLAMPS 


A COMPLETE RANGE TO B.S.95I. 1948 


4 SIZES (ope | orc] cs eee 


to fit B.S. 
conduit sizes 


le. In trade terms 


1,2&3 4&5 6&7 8,9 & 10 
yto3” | 1 and 13” | 14” and 2" | +24” to 34" 


NOTE ALSO: Type A123 is suitable for Earthing Cables up to 7/0.029” 
and for B.S. condult sizes 1—5, 


‘Elmo’ Earthing Clamps are 
of robust construction. Im- 
possible for wire to pull out, 
always under tension, there- 
fore a most satisfactory earth 
and a permanent safeguard. 


Flexible-to-rigid 


CONDUIT COUPLINGS 


Made in zinc base alloy in the following sizes: 


Electric Thread (Male) §” 2” 1” 14” 12” 2” 
Inside Diameter $i ger ger qdee ae Qe 
Electric Thread (Male) te a aa 6 
Inside Diameter Flexible Conduit $” 3" 2’"1"" 


WITH EARTHING TERMINAL 


Special Features: Integral Earthing Terminal, 
tinned ready for soldering. Fixing screw for 
continuity. Internal Threads suit all makes of 
flexible tubing. 


CONDUIT BUSHES 
Made in the following sizes: 
MALE: Electric Thread 

R" 3” i fe 13" 14" Pie! 
FEMALE: Electric Thread 
ZR" i yi! 13" 14" 2 


FEMALE 
Flat Face Section for 
Spanner (except #” 
size which is round) 


MALE 
Hex. Section 


CONDUIT - CEILING PLATE 
HOOK One hook 
For fluorescent lamps Sopoerernr agg 
and overhead lighting SS >) 
fittings. Screwed 3” ps 
thread, male electric. 


Made to fit all standard boxes 
with two holes 7/32” diameter 
—2" centres diametrically 
opposed. Designed in accord- 
ance with British Standard 
Specification. 


Manufactured by M.MOLE & SON LTD. 


‘BIRMINGHAM:3-ENGLAND Est. 1835 


for earthing - - - ad} 
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THE most important work of reference for the 
coal and allied industries 


colliery year 
book and coal 
trades directory 


1961 


Now in its 39th edition the COLLIERY YEAR BOOK 
and COAL TRADES DIRECTORY contains an 


unparalleled wealth of practical information. Com- 
prehensively revised and supplemented where necessary, 
the new 1961 edition is completely up-to-date. Par- 
ticularly to be noted is the addition of all latest amend- 
ments to the Mines Regulations. The foreword has been 
contributed by the Rt. Hon. Alfred Robens, P.C., Chair- 
man of the National Coal Board. 


45s net by post 46s 9d 916 pages 


an unparalleled source of information! 


from leading booksellers 


published by ILIFFE Books Ltd. 


DORSET HOUSE STAMFORD STREET LONDON, S.E.1! 


A.C. SOLENOID TYPE SBM/T 


Now fitted with stainless steel guides—six times the life 


Continuous 3? lbs. at 1” 
Instantaneous to 16 lbs. 
Smaller sizes available 


Also Transformers to 7.kVA 
3 phase 


R. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9 


If you need 


a small METAL PRESSING for your 


product, why not consult us ? 


We specialise in light precision presswork 
in all metals for the Electrical Trades. 


QUOTATIONS BY RETURN 


BIRMINGHAM SPECIALITIES LTD. 


Moor Lane, Witton, Birmingham 6. Phone: BIRchfields 5026 


ELECTRICAL REVIEW 28 JULY 1961 Supplement 69 


FOR THE 400-kKV GRID... 


ICTPATION 


AEI was already engaged in designing the new transformer 
on-load tap changers before the C.E.G.B. actually announced its 
intention to uprate the supergrid to 400 kV. As a result the 
design of the new transformer on-load tap changers was 
already well advanced when the Board required this 
equipment. 


AE! 
to supply first 


Transformer 
On-load 
Tap Changers 


AEI will supply two 3-phase sets of fully-insulated resistor 
transition on-load tap changers for connection at the 275-kV 
ends of the 400 MVA, 400/275-kV auto transformers to be 


installed at High Marnham and Monk Fryston sub-stations. 


for Britain’s 
new 
400-kV grid 


In every field of electrical achievement, anticipation keeps 
AE! ahead — and ensures that new design improvements 
are put into service quickly. Are you using this service? 


For further details write to your local AEI/ office or direct to 
AEI Transformer Division, Southmoor Road, Wythenshawe, Manchester 23. 


Associated Electrical Industries Ltd. 


Transformer Division 


MANCHESTER 23 AND RUGBY. 


EA/I01l 


U* 
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Aeroflex Brilag High 
Breaking Capacity 
Fuse-Links, certified to 
BS 88 Cat. 440 AC5, in 
30 amp to 400 amp 
sizes. Dimensions as 


recommended in BS 88. 


eraTlex 


CARTRIDGE 
FUSE-LINKS 


Aeroflex High Breaking 
Capacity Fuse-Links 
(Ferrule Type) certified to 
BS 88 Cat. 440 ACS. 

In 15 to 600 amp sizes. 


AEROFLEX High Breaking Capacity rewireable 
cartridge Fuse-Links transcend BS requirements and 
rigorous tests prove their performance to be without equal. 
Suitable for both industrial and supply applications, 
interchangeable with other leading makes, AEROFLEX 


have unique time lag and non-ageing characteristics and 


give the surest protection against overloading. You can 
safely say AEROFLEX,—the Fuse-Links for 


performances in a class of their own. 


Aeroflex ‘Brilag’ 


Parmiter Hope & Sugden Ltd 


FLUVENT ELECTRICAL WORKS ‘ LONGSIGHT : MANCHESTER 12 


London: 34 Victoria Street, S.W.1. 
Glasgow: 5 Somerset Place, C.3. 
Birmingham: 39/41 Carrs Lane, 4. 


FB3 300 amp Fuse-Link. 
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Aeroflex Q.C. Fuse-Links 
with special characteristics 
for the protection of 


semi-conductor diodes. 


"© 100 amreces 
Cratlexy 


oco see 
Pre en INK am 
. OPE A suspen’ 
eR 


(1) pt 
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Drive your Earthing Rods deep into the 
ground if you want to be sure of safe earth- 
ing. In many areas the low resistance soil 
is at a deep level which cannot be reached 
by rods of standard material. Copperweld 
Sectional Earthing Rods can easily be 
driven to depths of 40 feet or more if 
necessary, with remarkable reduction in 
earth resistance. These sectional rods 
have a tough steel core to withstand driv- 
ing, and a thick molten-welded copper 
coating for electrical conductivity which 
also eliminates corrosion. A_ single 
Copperweld deep-earth electrodeis cheap- 
er than multiple earth rods, occupies less 
space and is more efficient. 

Publication TL14ER giving full information 
supplied on request. 


with CHILTON COPPERWELD 
SECTIONAL EARTHING RODS 


Deeper grounds, lower resistance. This chart shows relation between 


character of soil and resistance of driven earths at increased depths. Depth in feet 


The only 
molten-welded 


MOLTEN WELD 
400 350 300 250 200 150 100 50 0 


Resistance in Ohms 


CHILTON 7 ees 


PRODUCTS LIMITED 


BERK S. Telephone: Hungerford 237/8 


London Office: 
19 Old Queen Street, S.W.1. Tel: TRAfalgar 2239 


P AT #8 
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A FULL RANGE OF AC.& D.C. 


SOLENOIDS 


PROMPT DELIVERY 


Illustrated technical data sent on request: 
ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS 
Telephone : Stevenage 2110-7 


74 Supplement 


COOKE & FERGUSON LTD., 


IN ASSOCIATION WITH 
CROMPTON PARKINSON LIMITED 


CROMPTON HOUSE: ALDWYCH:LONDON W.C.2 
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For outdoor 
or indoor 
switchgear 


...UP TOA 
INCLUDING 
66 kV 


OWNERS 
OF AN APPROWEDS 


ASTA 


TESTING 
STATION 
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Tweedledum and Tweedledee 


These two chaps seldom differ on any detail. They are 
quite unanimous about the excellence of Varley Solenoids 
when it comes to any job of pushing or 

pulling, to-ing or fro-ing, righting or lefting, inning or 
outing or any kind of symmetrical, reciprocal action. 


arley ! solenoids 


REGD. TRADE MARK 


A solenoid of rugged, welded construction for heavy industrial 
applications which can be supplied to pull or thrust 


Type 12 lbs. to 180 lbs. through }” to 7” stroke, depending on rating. 
The coil is vacuum-impregnated and built-in Terminal Box 
‘WM.’ and Surge Suppressor are fitted as standard. Base or Flange 


mounting available. This range is C.S.A. approved. 


For full details of Varley Solenoids, write for Illustrated Catalogue L.2. 


OLIVER PELL CONTROL LTD 
CAMBRIDGE ROW, BURRAGE ROAD, WOOLWICH, S.E.18 
Telephone: Woolwich 1422 (five lines) Telegrams: Olipel, London, S.E.18. 


T.A.4594 
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Wootton meter boards 
are Trumps ! 


Naturally . . . when they’re Wootton- 
made .. . and Wootton -tested ! 
They’re made of the best plywood 
Wootton could lay hands on. Tested for 
reliability... toughness... durability. 
Wootton meter boards stand up to 
anything. Even in the most extreme 
climates. No contraction or expan- 
sion or warping with Wootton ! 
Oh, and there’s more to Wootton 

than just meter boards. They 
make wood blocks too, and 
instrument cases, and they’re 

aces at sunk switch boxes. 


WOOT TON-the meter board people 


WOOTTON &£CO. LTD 
ALMA WORKS: PONDERS END: MIDDX 
Telephone: HOWard 1858 


AN INTRODUCTION TO 
THE THEORY AND PRACTICE 
OF TRANSISTORS 


By J. R. Tillman, D.Sc., A.R.C.S., and 
F. F. Roberts, B.Sc. (Eng.), A.M.I.E.E. 


A new work for physicists and electronic engineers at 
graduate and Higher National Certificate level. It gives 
the theoretical background of semiconductor and tran- 
sistor physics and then covers technology, electrical pro- 
perties of semiconductors, diodes, and transistors with 
applications. 57/6 net. 


FUNDAMENTALS OF RADIO 
RECEIVER SERVICING 


By E. M. Squire Third Edition 


A concise introductory guide to the practical operation of 
a radio receiver, presented in such a way that new radio 
receiver engineers, testers, and dealers may be able to obtain 
a working knowledge of receivers and servicing equipment 
in the shortest time. Particular attention has been paid to 
F.M. receivers, transistor receivers and printed circuits; 
and in addition the whole text has been carefully revised 
and brought fully up-to-date. 15/- net. 


CLASSIFIED EXAMPLES IN 
ELECTRICAL ENGINEERING: Vol. Il 


By S. Gordon Monk, M.Sc.(Eng.), B.Sc., M.LE.E. 
Seventh Edition 


A new edition of this very popular work which caters for 
students studying for the Higher National Certificate and 
Diplomas. This new edition has been generally revised 
and contains new sections on circuitry. 21/- net. 


PITMAN 


Parker St., Kingsway, London, W.C.2 


DDIE 
FASTENERS 


The Fastener with endless applications. 
Simple, Positive, Self-locking. Made 
in a variety of types and sizes. 


Special Fasteners to suit customers’ requirements 


WIDELY USED IN THE ELECTRICAL AND 
RADIO INDUSTRY 


Department “E.R.” 


ODDIE, BRADBURY & CULL LTD. 
SOUTHAMPTON 


Telephone 55883 Cables: "Fasteners, Southampton” 


— 
* 
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MAXIMUM 
MAXIMUM FORWARD 
RECTIFIED LEAKAGE [VOLTDROP| OPERATING 
PIV. OUTPUT CURRENT AT | AT RATED TEMP, 1N 1130 
TYPE VOLTS CURRENT RATED P.1.V. | CURRENT RANGE 1N 1131 
(mA D.C.) GA D.C.) 
°C, 
_ 1N2373 600 250 100 10 100 1.0 / 
- 1N2374 1000 250 100 10 100 2.5 fj 1N 2373 
; 4 Hi] to 
_1N2375 1500 | 200 | 100 10 | 100 3.5 1" 1N 25618 
F 41N2376 2000 200 100 10 100 6.0 55 to 
_ 4N2379 4000 | 100 | 50 10 | 100 12.0 +150°C 


1N2380 6000 100 50 10 100 18.0 
1N2381 10000 75 25 10 100 30.0 
1N2381Aj 12500 75 25 10 100 30.0 


All illustrations 4 
actual size. 


H.V. SILICON RECTIFIERS 
1:0 to 16:0 kV 


—55 to 
-+150°C 


285 170 
(oil cooled) 


1N1762 


1N1130* 


—4N1131* 


Ratings given for Resistive/Inductive loads 
Ree ms ase * On 2° x 2” x 1/16” aluminium fin. 
Boe es ‘ot ADIDC. 

foxes %G 
& ie a 


INTERNATIONAL RECTIFIER COMPANY 
(GREAT BRITAIN) LIMITED - OXTED - SURREY - Oxted 8215 


Associate company of International Rectifier Corporation U.S.A. 
and the Metal Industries Group, Great Britain. 
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From Thomas Pickford and his 
packhorses of 300 years ago has grown 
the present Pickfords organisation 


with its highly specialised services for 


Household Removals & Storage 
Heavy Haulage and Cranage 
Liquids and Powder in Bulk 


Vehicles on Contract 


Worldwide Travel 


PICKFORDS 


for SPECIALISED transport 


B.R.S. (Pickfords) Limited 
Head Office: 205 High Holborn, London, WC1 
Telephone: Holborn 4399 


BRAN: CH EA. T.H.R O.U.G:H O UFR ae 
Bi Rena ES Beasts S 
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RELUCTANT 
REPTILES 
RELY ON 
NECO 
GEARED SPEED 
REDUCERS 


Shown below—Type 25 
GEARED SPEED REDUCER 


Because of remarkable 
reduction of revs. 25 to 
200 Ib. ft. torque + to 2 
h.p. transmitted, many 
ratios. 


The Ps 


NECO GEARED MOTORS LIMITED 
204 QUEENSTOWN ROAD : LONDON - S.W.8. 


MACaulay 3211-4. Neconditi, Clapcom, London. 
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Ross-on-Wye | 
Monmouth ~ 


High-speed night traffic depends on reliable, well 


illuminated signs — signs that are vital to the safety 

and smooth running of Britain’s motorways. Directional 
signs, keep-left bollards and street lighting points on the 
new Ross Spur motorway are supplied with electricity 
by BICC P.V.C. Insulated Single Wire Armoured Cables. 


The installation was carried out — under extremely 
adverse weather conditions — by the Contracting Staff of 
the Midlands Electricity Board who affirm that the ease 
of handling the cables and the simplicity of jointing were 
important factors in the speedy completion of the job. 


Fifty BICC Branch Offices provide a nation-wide service. 


Beitich Inciulatad Callender’« Cahlec Limited 94 Rloomsburv Street. London W.C.1 


} 
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By-courtesy of the Northern Ireland Tourist Board 


lt out [ O ok | 


Yes at Irish Cables the outlook for the future is bright indeed. Full production 


“ ' at our Northern Ireland factories and a research team full of new ideas... . new 
techniques . . . . new materials . . . . new types of cable to suit the specific 
requirements of each industry. 
We are leaving no stone unturned to ensure that, with our associated Companies we 


keep our place as the largest and most efficient independent cable group in Britain. 


an witht WANDLESIDE CABLE WORKS LTD. 


v IDLESIDE WARREN WIRE CO, LTD. & 
VANDLESIDE NATIONAL CONDUCTORS LTD. 


NEWCASTLE * CO DOWN * NORTHERN IRELAND Telephone: Newcastle (Co Down) 2331/2 
London Office and Store: 106 Garratt Lane, Wandsworth, $.W.18 Telephone: VANdyke 7544 (7 lines) 
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AVO IN STRU MENTS 


Made within the shadow of Big Ben, 
AVO instruments enjoy a reputation 
for reliability which, like the chimes 
of this famous Wawen: reaches the 
farthest corners of the world. 


D.C. Amplifiers Regd. Trade Mork 
Radiation Monitors 

Valve Voltmeters 

Multi-range Testmeters 

Valve Testers 

and other electronic 


and nucleonic instruments 
5 


ANYDQ 1 Tw Avocet House - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.I 
Telephone: ViCtoria 3404 (12 lines) Cables: Avocet, Sowest, London 
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES ; 
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‘Teust a Maclaren I 


Yes! trust a MACLAREN to be foremost! Seriously speaking, 


manufacturers do. That’s why 95% of all the leading manu- 


facturers of Immersion Heaters and Thermal Storage Water 
Heaters install dependable, long-lasting MACLAREN MB 
Thermostats. When it's new, or when it's time to renew, 
specify the thermostat you can trust—it’s a MACLAREN! 


ELECTRIC THERMOSTATS 


ROBERT MACLAREN & CO. LTD., EGLINTON WORKS, KILBIRNIE STREET, GLASGOW, C.5 


London Office: 75 George Street, Portman Square, W.1. Manchester Office: 120/126 Portland Street, Manchester 1. Midlands Office : 67 Bridge Street, Walsall 


to Bliss Nibas 0, BODY. th gang Sig ae ® : © 
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Classified Advertisements 


CLASSIFIED advertisements are PREPAID at 4/- per line (approx. 6 words). 
DISPLAYED CLASSIFIED :—53/- per single column inch. 
Where an advertisement includes a Box Number there is an additional charge of 1/-. 


SERIES DISCOUNTS for consecutive insertions:—13, 5%: 26, 10%: 


52, 15%. 


SITUATIONS WANTED :—Three insertions under this heading can be obtained for the price of two if 


ordered and prepaid with the first insertion. 
Remittances payable to ‘‘ ELECIRICAL REVIEW.” 


REPLIES TO BOX NUMBERS should be addressed to 
c/o ELECTRICAL REVIEW, Dorset House, Stamford Street, London, 8.E.1. 


in the advertisement, 
If an applicant for a 


the Box Number 


situation appearing under a Box Number does not wish his reply to be forwarded to a particular firm 
or individual, instructions to this effect should be addressed to the Advertisement Supervisor, BLECTRICAL 
REVIEW. The name of an advertiser using a Box Number cannot be disclosed. 


OFFICIAL NOTICES, TENDERS, ETC. 


ELECTRICITY CORPORATION 
OF NIGERIA 


Invitation to Tender 


New Towns Development Programme 
Phase II 


PPX\HE.ELECTRICITY CORPORATION 
OF NIGERIA invite tenders for the 
supply, erection and commissioning of two 
small undertakings in connection with the 
Corporation’s development schemes. 


A. 2. Distribution Networks with 11-kV 
and 400-v. systems. 


B. 2 Power Stations complete with diesel 
generating sets, switchgear and all 
ancillaries, power station buildings 
and specified civil works. 


Contractors may submit tenders for A 
or B or for the total contract, but offers 
including sections only of A or B will 
not be considered. 


Tender forms including specifications of 
the contract may be obtained from the 
Liaison Officers, Electricity Corporation of 
Nigeria, Adelphi, John Adam _ Street, 
London, W.C.2, on payment of £30, of 
which £25 comprises a deposit which will 
be refunded only if a bona fide tender 
is received. 


Tenders must be received in the office 
of the Secretary to the Corporation in Lagos 
not later than 24th August, 1961. 


Tenders received in any other manner 
will not be considered and the Electricity 
Corporation of Nigeria does not undertake 
to accept the lowest or any tender. 


G. W. E. NICOL, 
Secretary to the Corporation. 


1814 


BOROUGH OF HORNSEY 


Sodium Lighting: 
Trunk Road A.t (Archway Road) 
Class 1, A.1000 (Great North Road) 
Class 2, B.640 (Hornsey Lane) 


ENDERS are invited for the removal of the 

existing lighting systems and the supply 
and erection of 72: 200-w. Sodium Units on 
30-ft. steel columns and 46 140-w. Sodium 
Units on 25-ft. steel columns. 


Specification and bill of quantities may be 
obtained from the Borough Engineer and Sur- 
veyor, Town Hall, Crouch End, Hornsey, 
London, N.8, and drawings may be viewed at 
this address. 


Tenders must be returned in the envelope 
provided, bearing no mark or indication of the 
identity of the sender, and to be received by 
me not later noon on Friday, 18th August, 


1961. 


W. B. MURGATROYD, 
Town Clerk. 
1767 


BRECONSHIRE COUNTY COUNCIL | 


ENDERS are to be invited from approved 
contractors enrolled with the National 
Inspection Council for Electrical Installation 
Contracting for the purpose of placing a sub- 
contract under a General Contractor for the 
ELECTRICAL INSTALLATION at the Five 


Stream Comprehensive Mixed School, Bryn- | 
mawr. The floor area of the school is 
approximately 64,500 sq. ft. and comprises the | 
following accommodation :— 


22 GENERAL CLASSROOMS, 8 LABORA- | 
TORIES, ENGINEERING WOODWORK 
AND METALWORK ROOMS, DRAWING 
OFFICE, 1 ASSEMBLY /DINING ROOM, 
2 GYMNASIUMS, KITCHEN AREA, 
1 STAGE MUSIC ROOM, 2 ART AND | 
CRAFT ROOMS, 2  HOUSECRAFT 
ROOMS, LIBRARY, BOILER HOUSE, 
DIVISION ROOM, STAFF ROOMS, 
CHANGING ROOMS, CLOAKROOMS, 
ENTRANCE HALL, CORRIDORS, etc. 


All Electrical Contractors desirous of tender- 
ing for the sub-contract are invited to submit 
their names and particulars to the County 
Architect, Rhyd Offices, Brecon, by 8th August, 
1961, together with a deposit of two guineas. 
Cheques should be made payable to the Brecon- 
shire County Council. 


The Breconshire County Council does not 
bind itself to accept the lowest or any tender. 
Mer WELLS; 
Clerk of the County Council. 
County Hall, 


Brecon. 1787 


INDIA STORE DEPARTMENT 


IPVHE Office of the Chief Engineer, Hydro- 

Electric Construction Projects, 
No. 60, Bangalore, 1, India, invites tenders for 
the following :— 


TENDER ENQUIRY No. HCP/SVHEP/1: 
For the supply of one 30-MVA Synchronous 
Condenser, starting switchgear and control 
panels for Bangalore Receiving Station. 


A limited number of specifications are obtain- 
able from the Co-ordination Branch, India Store 
Department, Government Building, Bromyard 
Avenue, Acton, London, W.3, at a cost of 
Rs.50/-, ie., £3 158. per set, which is not 
returnable. Further copies of the specification 
can be had from the Chief Engineer, Hydro- 
Electric Construction Projects, Race Course 
Cross Road, Post Bag No. 60, Bangalore, I, 
India, on payment of the fee mentioned above. 


Tenders are to be returned direct to the 
Chief Engineer, Hydro-Electric Construction 
Projects, at the address given above and NOT 
to this Office, and should reach him by 3 p.m. 
on 15th September, 1961. 


Specimen copy of this enquiry can be seen 
at Engineering Branch, India Store Department, 
Acton, London, W.3, under the following refer- 


ence number S.3323/61/NSC/ENG.2. 
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CLASSIFIED ADVERTISEMENTS 


ARE PREPAID 


Post Bag | 


| tenance of modern power station plant. 


MITT 
s 


Advertisements are accepted up to 
first post on Monday of the week 
of issue 
If blocks, bold type or ruled borders 
are required then on Friday prior to 
week of issue 


llth AUGUST ISSUE 


Classified Advertisements for the issue of llth 

August should reach us by FRIDAY, 4th 

AUGUST. If blocks, bold type or ruled 

borders are required then on THURSDAY, 
3rd AUGUST 


All communications to be addressed to: 
Classified Advertisement Department, 
ELECTRICAL REVIEW 
Dorset House, Stamford Street 
London, S.E.1 


Original testimonials should not be sent 
with applications for employment 


SITUATIONS VACANT 


(See “* Replies to Box Numbers”’ above) 


CENTRAL ELECTRICITY 
GENERATING BOARD 


South Eastern Region 


Nuclear Power Station Appointments 
(a) Station Superintendent, Sizewell, Suffolk 
(b) Deputy Station Superintendent, Dungeness, 
Kent 


1. Applications are invited for the under- 
mentioned appointments :— 


(a) STATION SUPERINTENDENT, 
SIZEWELL, SUFFOLK. 


Applicants should have a thorough technical 
and practical training followed by wide experi- 
ence in the management, operation and main- 
Impor- 
tance will be attached to the financial and 
human relations aspects of such operation, and 
the successful candidate would be expected to 
have vision and adaptability to new ideas. 


After receiving any nuclear training con- 
sidered necessary the successful candidate for 
this position would be required to spend a 
period of approximately 12 months with the 
Nuclear Operations Engineer at Board Head- 
quarters, Friars House, London, S.E.1, after 


which he would take up duties at the site. 


The provisional salary for this post will be 
£3,300 per annum. 


(b) DEPUTY STATION 
SUPERINTENDENT, DUNGENESS. 


Applicants should have a thorough technical 
and practical training followed by wide experi- 
ence in the operation and maintenance of 
modern power station plant. Importance will 
be attached to the financial and human relations 
aspects of such operation. 


The salary for this post will be within the 
range of £2,355 X £45 to £2,490 per annum. 


2. Applicants for both positions should 
preferably possess a University Degree in 
relevant subjects and be Corporate Members of 
the Institution of Mechanical Engineers and/or 
the Institution of Electrical Engineers. 


3. Though knowledge of nuclear technology 
is desirable, this is not essential, as suitable 
training can be given. 


4. Applications, quoting Vacancy Number 
S.E.36/61, and clearly endorsed on the envelope 
with the post applied for, should be forwarded 
to the Regional Secretary, South Eastern Region, 
Ergon House, Horseferry Road, London, S.W.1, 
not later than 11th August, 1961. 
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Situations Yacant (continued) 


CENTRAL ELECTRICITY 
GENERATING BOARD 


Midlands Region 


East Midlands Division 


~{HIFT CHARGE ENGINEER, 
IO WARWICK POWER STATION 
(Vacancy No. 169/61). 


Applications are invited from qualified engi- 
neers for the position of Shift Charge Engineer 
at Warwick Power Station, Emscote Road, 
Warwick. Applicants should have had experi- 
ence in the operation of steam turbine and 
boiler plant. 


Salary will be in accordance with Class E, 
Grade 7 (£965-£1,090 per annum) of the 
National Joint Board Agreement plus 10% 
allowance for shift duties. 


Closing date for receipt of applications, 4th 
August, 1961. 


ASSISTANT EFFICIENCY ENGINEER, 
NOTTINGHAM POWER STATION 
(Vacancy No. 170/61). 


Applications are invited for the position of 
Assistant Efficiency Engineer at Nottingham 
Power Station, Queens Drive, Nottingham. 
Applicants should have held a position of 
responsibility in a modern power station and 
should have received a thorough practical and 
theoretical training. 


Preference will be given to candidates who 
are corporate members of a recognised pro- 
fessional institution or who hold qualifications 
leading to such membership. 


Salary will be in accordance with Class K, 


Grade 8 (£1,275- £1,410 per annum) of the 
National Joint Board Agreement. 


Closing date for receipt of applications, 4th 
August, 1961. 


ASSISTANT SHIFT CHARGE ENGINEER, 
COVENTRY POWER STATION 
(Vacancy No. 171/61). 


Applications are invited for the position of 
Assistant Shift Charge Engineer at Coventry 
Power Station, Alderman’s Green, Coventry. 


Applicants are required to take charge of 
shift operation of boiler house plant and must 
possess a sound technical training, a good 
general engineering experience, and knowledge 
of the control and operation of water tube 
boilers, ancillary plant and the efficient com- 
bustion of chain grate stokers. 


Salary will be in accordance with Class G, 
Grade 9 (£965 - £1,090 per annum) of the 
National Joint Board Agreement, plus 10% 
allowance for shift duties. 


Closing date for receipt of applications, 4th 
August, 1961. 


SHIFT CHARGE ENGINEER, 
SPONDON POWER STATION 
(Vacancy No. 173/61). 


Applications are invited for the position of 
Shift Charge Engineer at Spondon Power 
Station, Thulston Road, Borrowash, near Derby. 
Applicants should have had a sound training and 
considerable experience in a modern generating 
station. 


Preference will be given to candidates who 
are Graduate Members of the Institution of 
Electrical or Mechanical Engineers, or who hold 
similar qualifications: 


Salary will be within Class J,Grade 6 (£1,350- 
£1,500 per annum) of the National Joint Board 
Agreement, plus 10% allowance for shift duties. 


Closing date for receipt of applications, 11th 
August, 1961. 


SHIFT CONTROL ENGINEERS, 
NOTTINGHAM POWER STATION 
(Vacancy No. 174/61). 


Applications are invited for the position of 
Shift Control Engineers at Nottingham Power 
Station, Queens Drive, Nottingham. Applicants 
should have had a sound training and practical 
experience in a modern power station. Possession 
of Higher National Certificate, or equivalent, 
will be an advantage. 


Salary will be in accordance with Class K, 
Grade 10 (£1,115-£1,245 per annum) of the 
National Joint Board Agreement, plus 10% 
allowance for shift duties. 


Closing date for receipt of applications, 11th 
August, 1961. 


These appointments are pensionable within the 
terms and conditions of the Electricity Supply 
(Staff) Superannuation Scheme. 


Applications should be submitted on the 
official form AE6/ACT, which may be obtained 
from the Station Superintendent concerned 
and returned to him by the specified date. 


O. S. WOODS, 


Assistant Regional Director. 
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SENIOR TRANSFORMER DESIGNER 


with experience of various types up to § MVA. 
This appointment carries a very realistic salary 
and scope for the future for the right man 
between 30-40. 


A company house is available if required. 
Factory is situated in ideal rural surroundings 
four miles from the sea. 


Apply Chief Designer, London Transformer 
Products Ltd., Bridgend, Glam. 206 


ENGLISH ELECTRIC 


WHETSTONE, NR. LEICESTER 


Atomic Power Division have a vacancy fora 


SENIOR ELECTRICAL ENGINEER 


with experience of heavy electrical construction work on site, of which 
experience of cabling and switchgear would be particularly advantageous. 


Associate or Grad. I.E.E. essential. 


The successful applicant will be required to liaise between headquarters 
at Whetstone and Nuclear Power station sites in order to ensure the 
electrical aspects of the power station constructional programme are 


completed ahead of schedule. 


Applications (which will be treated in confidence) should be addressed to 
the Chief Engineer, Atomic Power Division, c/o Dept. G.P.S., English 
Electric House, Strand, London, W.C.2, quoting reference number ER1888N. 
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SOUTH EASTERN ELECTRICITY BOARD 


SSISTANT DISTRICT ENGINEER, 
Crawley and Horsham. 

Salary within the range £965-£1,090 under 
N.J.B. Class F, Grade 8. Applicants should be 
suitably qualified and have had training and 
experience in the construction, operation and 
maintenance of underground and overhead 
distribution systems up to 11 kV. The success- 
ful applicant will be required to reside within 
the district and undertake standby duties. 
Subject to certain conditions housing accom- 
modation will be available in Crawley. 


Applications, quoting ER and naming 2 
referees, to District Manager, SEEBOARD, 
50/52, The Broadway, Crawley, by 9th August, 
1961. 


ASSISTANT DISTRICT ENGINEER, 
Maidstone District. 

Salary under N.J.B. Class F, Grade 9, £890 
x £25 to £1,015 p.a. Superannuable. Appli- 
cants should have had a good general education, 
be technically trained to H.N.C. standard and 
have had practical experience in general dis- 
tribution work on H.V. and L.V. systems. 
Knowledge of the preparation of system exten- 
sion and reinforcement proposals an advantage. 


Applications, quoting ER and naming 2 
referees, to District Manager, SEEBOARD, 
Fairmeadow, Maidstone, by 9th August, 1961. 


SHOWROOM ASSISTANT (Male), 
Crawley and Horsham District. 

Annual salary subject to age, qualifications 
and experience up to N.J.C. Grade 1, at present 
a maximum of £700 p.a. Duties will include 
general showroom work, advising consumers on 
the use of electrical apparatus. The appoint- 
ment will be made at Horsham showroom, but 
the successful applicant may be required to 
work at times in the Crawley showroom. He 
may also be required to carry out relief cashier 
duties. 


Applications, quoting ER and naming 2 
referees, to District Manager, SEEBOARD, 
50/52, The Broadway, Crawley, by 11th 
August, 1961. 


CHARGEHAND LINESMAN ete 
(Overhead Power), Hastings District. 

Wages 5s. 84d. per hour for a 42-hour 5-day 
week under N.J.I.C. Agreement. The successful 
applicant will be based at Parker Road, Depot, 
Hastings, and will be required to carry out 
and supervise all work in connection with the 
erection and maintenance of overhead lines, 
distribution and service work up to 11 kV and 
equipment or apparatus associated with such 
work. 


Applications, quoting ER, on forms from 
District Manager, SHEEBOARD, 12/13, York 
Buildings, Hastings, by 8th August, 1961. 


GEORGE WRAY, 
Secretary. 
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WESTERN REGIONAL HOSPITAL BOARD 


Regional Engineer’s Department 


PPLICATIONS are invited for the post of 
PRINCIPAL ASSISTANT ENGINEER 
(Electrical), Salary £1,665 X £50 (1) X £75 (2) 
x £85 (2) to £2,035 per annum. The appoint- 
ment is superannuable and subject to Whitley 
Council Conditions of Service. 


Applicants must be Corporate Members of 
the Institution of Electrical Engineers and must 
have considerable experience in the design, 
estimating and preparation of specifications and 
schedules to cover all types of electrical instal- 
lation work, including power, lighting, heating, 
lifts, call systems and telephones. 


Experience in the supervision of technical 
staff is also desirable. 


Applications, stating age, qualifications, ex- 
perience, present and previous posts, and names 
and addresses of three referees, should be fo: 
warded to the Secretary, Western Regional 
Hospital Board, 351, Sauchiehall Street, Glas- 
gow, C.2, before 25th August, 1961. 1746 
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PROCESS CONTROL 


SALES ENGINEER 


(NORTH MIDLAND REGION) 


to work in the Regional sales office. Qualifications: 
H.N.C. or equivalent and wide experience in Process 
Control engineering covering the sale of components 
and the handling of process control schemes. 

Attractive salary and a comprehensive pension scheme 
covering both the man and his wife. 


Applications to :- The Regional Manager, 
North Midlands Region, 
A.E.I. Home District Offices, 
9, Market Place, SHEFFIELD. 


CITY OF SALISBURY, 
SOUTHERN RHODESIA 


Vacancy for Senior Electrical Engineer 


Salary Scale £1,768 2s. 6d. * £51 Ss. to 
£1,921 17s. 6d. per annum 


PPLICATIONS are invited for the position 

of a Senior Electrical Engineer on the 
salary scale £1,768 2s. 6d. X £51 5s. to 
£1,921 17s. 6d. per annum, commencing salary 
at the minimum of the grade. No allowances 
are payable. 


Candidates should possess a Degree in Elec- 
trical Engineering or the equivalent, and/or be 
Corporate Members of the British Institution 
of Electrical Engineers, and have at least 15 
years’ experience in the design, erection and 
maintenance of indoor and outdoor substations, 
transformers, switchgear, protection, etc., up 
to and including 33,000 volts. Experience 
on 88 and/or 132-kV equipment will be an 
advantage. 


The selected candidate will be deputy and 
assistant to the engineer in charge of the sub- 
station section of the distribution branch of an 
undertaking covering approximately 600 square 
miles and some 1,200 substations, with a present 
system maximum demand of 120 MW, but may 
be assigned to such other duties as requisite 
in the distribution section. Experience in 
general distribution work, and in the control 
of staff in an organisation of similar size, is 
essential. 


GENERAL. The successful candidate will 
be required to furnish to the Council a satis- 
factory medical certificate of fitness and to 
serve a probationary period of not less than 
six months and if thereafter confirmed in his 
appointment, to join the Southern Rhodesia 
Local Authorities Joint Pension and Widows 
and Orphans Fund. 


Candidates must submit full particulars of 
their qualifications, training and experience, 
giving details of positions held and_ salaries 
received. Age, nationality and marital state 
should be stated and copies of not more than 
three recent testimonials may be forwarded. 


Particulars of the undertaking and a summary 
of conditions of service, pension and leave 


entitlements, etc., may be obtained from 
Messrs. Merz & McLellan, Carliol House, 


e, I, to whom applications 


Newcastle upon T 
on or before 18th August, 


must be submi 
1961. 
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YORKSHIRE ELECTRICITY BOARD 


No. 6 (Hull) Sub-Area 


SENIOR ASSISTANT ENGINEER 
(Commercial). 


Applicants must be experienced in all matters 
relating to the administration and operation of 
a Sub-Area commercial department. 


The duties of the post will include develop- 
ment of supply, utilisation, negotiations with 


large industrial and commercial consumers, and |' 


generally to co-ordinate the activities of the 
commercial engineering staff of the Sub-Area. 


Salary N.J.B. Class L, Grade 4 (Scale 16), 
£1,795/£1,950 per annum. 


Applications, together with the names of two 
referees, should be sent to the Manager, No. 6 
(Hull) Sub-Area, Yorkshire Electricity Board, 
Sat al Hull, not later than 11th August, 
1961. 


No. 2 (Huddersfield) Sub-Area 


THIRD ASSISTANT ENGINEER 
(Draughtsman). 


Applicants should have a sound knowledge 
of drawing office practice, experience in the 
preparation of plant layout drawings, working 
drawings and wiring diagrams, and should be 
capable of supervising the electrical section 
of the Sub-Area drawing office, including mains 
records. 


Salary N.J.B. Class L, Grade 10 (Scale 10), 
£1,190/ £1,325 per annum. 


HUDDERSFIELD DISTRICT 


FOURTH ASSISTANT DISTRICT 
ENGINEER. 


Applicants should have had _ experience in 
the design, construction, operation and main- 
tenance of H.V. and L.V. overhead and under- 
ground distribution systems, substation plant 
and ancillary equipment. 


Salary N.J.B. Class J, Grade 11 (Scale 7), 
£965/£1,090 per annum. 


Applications, together with the names of two 
referees, should be sent to the Manager, No. 2 
(Huddersfield) Sub-Area, Yorkshire Electricity 
Board, Market Street, Huddersfield, not later 
than 11th August, 196r. Sos 
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CENTRAL ELECTRICITY 
GENERATING BOARD’ 


Southern Project Group 


Dungeness Nuclear Power Station 


A PPLICATIONS are invited from suitably 
JG qualified and experienced engineers for 
appointments at Dungeness Nuclear Power 
Station Construction Site. Experience in the 
supervision of construction of major engineer- 
ing works and in the installation of power 
station plant would be an advantage. 


SECOND ASSISTANT ENGINEER 
(Electrical). 


THIRD ASSISTANT ENGINEER 
(Electrical). 


To assist the Site Electrical Engineer in the 


| supervision of the installation and commission- 


ing of all electrical engineering plant. 


THIRD ASSISTANT ENGINEER 
(Mechanical). 

To assist the Site Mechanical Engineer in 
the supervision of the installation and testing 
of mechanical engineering plant—conventional 
and nuclear. 


Salaries will be within the following scales 
of the National Joint Board Agreement, 
Schedule C :— 


Second Assistant Engineer : 
Scale 15, £1,460 to £1,830 per annum. 


Third Assistant Engineer : 
Scale 13, £1,320 to £1,610 per annum. 


The successful candidates will be required to 
live in the vicinity of the site for the duration 
of the construction work, which will be up to 
four or five years. Opportunities will be avail- 
able for transfer to future construction sites and 
associated design teams. 


Applications, stating age, qualifications, experi- 
ence, present position and salary should be 
forwarded to the Administrative Officer, Central 
Electricity Generating Board, Southern Project 
Group, Squires Lane, Finchley, London. N.3, 
to arrive not later than Wednesday, 9th August, 
1961. 


Envelopes should be marked “ Confidential, 
ref. S/61/14.” 
3 ieig Oy 8) ce 


Chief Project Engineer. 
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SIMON-CARVES LIMITED 


require an 


ASSISTANT 
ELECTRICAL ENGINEER 


for work on Power Station Auxiliary 
Equipment, comprising selection of 
motors, starters, switchgear and cabling, 
control and interlocking schemes for 


steam raising plant and complete power 
stations. 

The preparation of estimates, contract 
engineering and some site commissioning 


will be involved. 

Applicants should have a sound tech- 
nical background, including a recognised 
apprenticeship, and be qualified to at 
least H.N.C. level. 

Although experience of this type of 
work is desirable it is not essential, and 
suitably qualified applicants will be 
trained. 

This is a permanent, pensionable post 
carrying a commencing salary in the 
range £1,000/£1,500 per annum. 

Send brief relevant details to :— 


Personnel Department 
SIMON-CARVES LIMITED 
Cheadle Heath, Stockport, Cheshire 
quoting Ref. SC.40/ 4. 
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Situations Vacant (continued) 
EAST MIDLANDS ELECTRICITY BOARD 


PPLICATIONS are invited-from suitably 

qualified and experienced persons for the 
following appointments. Applicants should 
state age, qualifications, experience, etc., and 
quote appropriate vacancy number. 


Derby and Burton Sub-Area 


FOURTH ASSISTANT DISTRICT 
COMMERCIAL ENGINEER, 
BURTON DISTRICT 
(Vacancy No. 90/61). 


Salary N.J.B. Class G, Grade 12, £765 to 
£870 per annum. 

Duties will include assisting in the negotiations 
for the supply of electricity to agricultural, 
commercial, domestic and industrial consumers 
and the change-over of consumers’ apparatus to 
standard voltage. 


The successful candidate will also be required 
to supervise installation work and to advise 
consumers on tariffs, electrical installations and 
appliances, sales activities and general consumer 
service. 


Applicants should preferably have received 
an engineering training and should have a good 
knowledge of the Board’s tariffs, the I.E.E. 
regulations and modern installation practice. 
Ability to drive a car would be an advantage. 


Applications stating age, qualifications and 
experience, previous and present appointments 
should be forwarded to the Manager, Derby 
and Burton Sub-Area, Electricity Offices, Iron- 
gate, Derby, in a confidential envelope endorsed 
“Fourth Assistant District Commercial Engi- 
neer, Burton,” by the 18th August, 1961. 


Area Board Headquarters 


FOURTH ASSISTANT ENGINEER 
(Technical) (Vacancy No. 91/61). 


Salary N.J.B. Class BX, Grade 10, £935 to 
£1,245 per annum, or Class BX, Grade 9, 
£1,005 to £1,325 per annum, depending on 
the experience and qualifications of the success- 
ful candidate. 


The duties of the post include assisting in 
the analysis and preparation of reports on the 
performance of the system and items of plant, 
and tests on various types of equipment. 


_ Applications stating age, qualifications, educa- 
tion, experience, present and previous positions 
and salaries should be addressed to the Chief 
Engineer, East Midlands Electricity Board, 
Mapperley Hall, Nottingham, by 18th August, 
1961. 
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CITY OF SHEFFIELD 


City Architect’s Department 


Appointment of Assistant Engineer (Electrical) 
Grade A.P.T. III (£960 - £1,140) 


Pp Ons are invited for this appoint- 
ment on the permanent staff of the City 
Architect, Mr. J. L. Womersley. 


Applicants should possess the Higher National 
Certificate in Electrical Engineering, should have 
had a sound technical training, some knowledge 
of installation practice in large buildings, be 
good | draughtsmen, and capable of preparing 
drawings and specifications under limited 
supervision. 


Commencing salary within the above grade 
commensurate with the successful applicant’s 
qualifications and experience. 


Applications stating age, education, training, 
qualifications, experience, present and past 
appointments (with dates and salaries), and the 
names and addresses of two referees, should 
reach me by Friday, 11th August. 


JOHN HEYS, 


Town Hall, Town Clerk. 


Sheffield, 1. 
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ELECTRICAL 
AND 
INSTRUMENT 


ENGINEERS 


SOUTH EAST LONDON 
TECHNICAL COLLEGE 


Lewisham Way, London, S.E.4 


Department of Electrical Engineering 
and Applied Physics 


PPLICATIONS are invited for LEC- 
TURERS in ELECTRICAL ENGI- 
NEERING. Candidates should be well 
qualified and have had industrial experience in 


one or more of the following branches: 


(a) Instrumentation and Control Systems. 
(b) Light Current Electrical Engineering. 
(c) Electronic Industrial Applications. 

(d) Electrical Power Engineering. 


The Department offers Full-time, ‘‘ Sand- 
wich ” and Part-time Day and Evening Courses. 


Salary £1,408 to £1,601 with possible entry 
above the minimum. 


Application forms from the Secretary, return- 
able within two weeks, quoting (FE.3a/R/ 
2086/7). 
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A well-known, progressive company, 
specialising in 


HEAVY CAPITAL PLANT 


requires an 


ELECTRICAL ENGINEER 


conversant with up-to-date equipment 
and control gear for rolling mills and 
auxiliary machinery. 


The position will be that of 
ASSISTANT CHIEF ELECTRICAL 
ENGINEER. 


Men up to 40 years of age are invited 
to apply giving full particulars of 
education, previous and present em- 
ployers ; a salary commensurate with 
experience will be paid. 


Box 1781. 


WHETSTONE, NR. LEICESTER 
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Vacancies have arisen for Electrical 
and Instrument plant contract engin- 
eers to negotiate the procurement of 
electrical plant, instruments, cubicles 
and control gear for the Atomic Power 
Division. They will be required to 
negotiate within the Company as well 
as with subcontractors, and will be 
required to act on their own initiative. 
Experience with Power Station auxili- 
ary equipment, instrumentation or 
control gear (as appropriate) is essen- 
tial. 


Please write, giving details of previous 
experience and qualifications, to the 
Chief Engineer, c/o Dept. G.P.S., 
English Electric House, Strand, London, 
W.C.2, quoting reference number 
ER1897T. 


1778 


CENTRAL ELECTRICITY 
GENERATING BOARD 


West Midlands Division 


Assistant Engineers (District) 


PerE ES ASSISTANT ENGINEERS re- 
quired in Meaford (near Stoke-on-Trent), 


| Bushbury (near Wolverhampton), Birmingham 


and Stourport Transmission Districts. 


N.J.B. Agreement conditions, superannuable 
appointments, salary within Schedule B, Class 
CX, Grade 11, commencing at a figure com- 
mensurate with qualifications and experience. 


| The salary range is £920-£1,245 per annum. 


Candidates should preferably possess a Higher 
National Certificate in Electrical Engineering 
or equivalent qualification, and should have had 
some experience in protective gear, metering or 
communications equipment. 


Successful candidates will have opportunity 
for interchange of duties associated with E.H.V. 
transmission plant. 


Apply, quoting Vacancy No. 189/61MD, on 
form A.E.6, available from the Establishments 


Officer, 53, Wake Green Road, Moseley, 
Birmingham, 13, not later than 9th August, 
1961. 


I8or 


CENTRAL ELECTRICITY 
GENERATING BOARD 


West Midlands Division 


(1. ENERAL ASSISTANT ENGINEERS are 
required in the Site Maintenance Depart- 
ment at Meaford “A,” “B” and Stoke Power 
Station. N.J.B. service conditions, superannu- 
able appointments. Salary according to Class L, 
Grade 15, Scale 5, £825-£940 per annum. 


Candidates should preferably possess Higher 
National Certificate (Mechanical or Electrical), 
or equivalent, or be studying for one of these 
qualifications. The posts provide opportunities 
for gaining experience in plant operation and 
maintenance. 


Applications, quoting Vacancy No. 196/61MD, 
to be made to the Station Superintendent, 
Meaford Power Station, nr. Stone, Staffs., by 
oth August, 1961. : 

1800 


ELECTRICAL REVIEW 28 JULY 1961 


MIDLANDS 
ELECTRICITY 
BOARD 


A ee ee are invited for the following 
superannuable posts :— 


North Staffordshire Area 


GENERAL ASSISTANT DISTRICT 
ENGINEER (Stoke South). 


Duties include assistance on the planning, 
construction and maintenance of H.V. and L.V. 
overhead and underground mains. Technical 
qualifications desirable. Salary £825/£940 per 
annum (N.J.B. Grade G.11). 


Apply by letter within 10 days, stating age, 
experience, present position and salary, to Mr. 
C. C. Pimble, Area Manager, Midlands Elec- 
tricity Board, 234, Victoria Road, Fenton, 
Stoke-on-Trent. 


South Staffs. and North Worcs. Area 


FOURTH ASSISTANT ENGINEER 
(Meter and Special Test Section, 
Area Office). 


Applicants should have a good knowledge of 
modern metering practice, be fully conversant 
with all types of H.V. metering equipment, and 
be able to undertake site tests and maintenance. 
Technical qualifications desirable. Salary 
£1,040/£1,165 per annum (N.J.B. Grade M.13). 


Apply by letter within 14 days, quoting ref. 
SS/T/526, stating age, qualifications, experi- 
ence, present position and salary, to Mr. D. 
Holt, Acting Area Manager, Midlands Electricity 
Board, P.O. Box No. 9, Toll End Road, Tipton, 


Staffs. 
F. W. CATER, 
Secretary. 
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LONDON ELECTRICITY BOARD 


Engineering Draughtsmen 


PPLICATIONS are invited for the above 

vacancies in the Engineering Drawing 
Office at Lesco House, Stamford Street, 
London, S.E.1. 


Duties will include the surveying on site and 
constructional details in connection with the 
laying of E.H.V. transmission cables. 


Candidates should have received a good 
general and technical education and possess the 
O.N.C. in Electrical or Mechanical Engineering. 
They should preferably be not less than 22 
years of age. 


The posts are graded under Schedule B of 
the National Joint Board Agreement as Class 
BX, Grade 13, £820 per annum rising to £1,065 
per annum, inclusive of London allowance. 


Application forms obtainable from the Per- 
sonnel Officer, 46, New Broad Street, London, 
E.C.2, to be returned completed within fourteen 
days of the publication date of this notice. 
Please quote ref. PER/V/3366/R. 
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MARRYAT & PLACE LTD. 


require PERSONAL ASSISTANT TO 
TECHNICAL DIRECTOR. Excellent 
salary and prospects for man of good 
education with sound technical training 
and practical experience in contracting 
industry. 


Applications from men not less than 
28 or over 32 years of age, giving full 
details and salary required, should be 
made to 40, Hatton Garden, London, 


E.C.1: 
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LONDON ELECTRICITY BOARD 


Senior Draughtsman 


PPLICATIONS are invited for the above 
position in the Board’s Southern District 
at 54, Bengeworth Road, London, S.E.5. 


Applicants should have had a good general 
and technical education and possess the 
Ordinary National Certificate or its equivalent, 
and be capable of supervising engineering 
draughtsmen and other drawing office staff. 
They should also have had experience in build- 
ing construction, including reinforced concrete 
design, be able to prepare working drawings 
and structural calculations in connection with 
the conversion of existing premises into trans- 
former chambers, together with the layout of 
electrical equipment and cabling. 


The post is graded under Schedule A of 
the National Joint Board Agreement as Class J, 
Grade 10, £1,090 to £1,215 per annum, in- 
clusive of London allowance. 


Applications stating age, qualifications and 
experience, should be sent direct to the Manager, 
at 54, Bengeworth Road, London, S.E.5, within 
fourteen days of the publication date of this 
notice. Please quote ref. PER/V/3327/R. 
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ELECTRICAL AND 
MECHANICAL ENGINEER 


Government of Aden, 
Public Works Department 


( UALIFICATIONS : Candidates must be 

A.M.I.Mech.E, or A.M.I.E.E. with 10 years’ 
extensive experience in electrical and mechanical 
engineering. 


Duties: To take charge of the electrical and 
mechanical branches of the department and to 
advise the Director of Public Works on tech- 
nical matters in those spheres. 


Terms of Appointment : Contract for 18-24 
months. 


Total Emoluments (salary and gratuity) in 
scale £1,677 - £2,710. 


Children’s allowances. Free passages. Out- 
fit allowance. Married quarters available at 
moderate rental. 


Write Director of Recruitment, Colonial 
Office, London, S.W.1, giving full names, age, 
qualifications and experience, quoting reference 


BCD.112/2/018/D.11. 
1790 


ELECTRICAL ENGINEER 


Standard Telephones and Cables Limited have a vacancy in their central Factory Design and Planning 


Department for an Electrical Engineer. ; ; 
He will! handle all matters relating to the design, planning, ordering, erection and installation of elec- 
trical net works and auxiliary equipment for the Company’s factory buildings, offices and laboratories. 
The work includes high and low voltage supplies, design of sub-station layouts (h.t. and 1.t.), power 
and lighting layouts and ancillary services such as telephones, fire alarm systems, etc. 


The ideal candidate would ‘have served an apprenticeship with an electrical contractor, spent some 
time ina D.O. on layout work, and had some years’ experience of controlling site installation. 


Qualifications: A.M.I.E.E. or the equivalent desirable but not essential. 


The appointment is based 


on London — but a fair amount of travel — some abroad — would be involved. 


We are looking for a capable man to whom we shall have to pay an above average salary. 


A non-contributory pension scheme is in operation, 


Send brief relevant details to Manpower Section, 


Ce 


SOUTH WALES ELECTRICITY BOARD 


Assistant Chief Engineer (Meters) 


Pita eee ga are invited from Chartered 
Electrical Engineers with wide experience 
of all aspects of electrical metering for the 
position of ASSISTANT CHIEF ENGINEER 
(Meters). 


The successful applicant will be responsible 
to the Chief Engineer for all matters in con- 
nection with energy metering and ancillary 
equipment. He will manage the new meter 
testing station now under construction at Cardiff, 
where the repair and testing of all metering 
and ancillary equipment used by the Board 
will be centralised. Responsibilities will also 
include the commissioning and maintenance on 
site of all polyphase power metering equip- 
ments, a number of which are associated with 
very large loads and operate at voltages up 
to 66 kV. 


The salary will be in accordance with Class B, 
Grade 6 of the National Joint Managerial and 
Higher Executive Grades Committee, namely, 
£2,170-£2,380 per annum. 


Applications should be sent to the under- 
signed at St. Mellons, Cardiff, to arrive not 
later than 15th August, 1961. 


Please quote reference 93/61/ER, endorsing 
envelope “Assistant Chief Engineer (Meters).” 


R. G. WILLIAMS, 
Secretary. 
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Srandard Telephones and Cables Limited 


Connaught House, 63 ALDWYCH, LONDON, W.C.2 
Quoting ref. ER/14 


NORTH WESTERN ELECTRICITY BOARD 


First Assistant District Engineer, 
Central District, Manchester 


The duties will include assisting in the plan- 
ning, construction, maintenance and operation 
of the L.V. and H.V. networks, including sub- 
stations, records, control of transport, etc. 
Applicants should have had a_ wide general 
experience on the distribution side of electricity 
supply, and be prepared to undertake standby 
duties. Corporate Membership of the Institution 
of Electrical Engineers will be an advantage. 


Salary scale £1,535/£1,720 p.a., Grade J.4. 
N.J.B. conditions. 


Senior Assistant (Sales Superintendent), 
South District, Cheadle 


Applicants should be experienced in the 
supervision of service centres, organisation of 
exhibitions, demonstrations and displays. The 
successful candidate will be responsible for 
domestic and commercial development, and the 
supervision of staff engaged on that work. 
Ability to develop business is essential, and 
preference will be given to applicants with 
technical qualifications. 


Salary scale £1,150 X £30 to £1,240 p.a., 
Grade 6. N.J.C. conditions. 


Applications on forms to be obtained from 
the Manager (Staff Vacancy), No. 1 Sub-Area, 
North Western Electricity Board, Town Hall, 
Manchester, 2, P.O. Box 493, and returned to 
him by 8th August, 1961. 2 
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Situations Vacant (continued) 


THE CULHAM LABORATORY 
OF THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


requires an 


ELECTRICAL ENGINEER 
OR PHYSICIST 


for high-voltage research. 


A new technology is being developed 
for fusion research. For example, high 
voltages having a wide range of wave- 
forms must be withstood across small 
thicknesses of insulation, and research 
is in progress into the characteristics of 
dielectrics. 


A vacancy exists with the team engaged 
on this research for an electrical engineer 
or physicist, preferably one with experi- 
ence of high-voltage phenomena. 


The post will be graded Scientific 
Officer or Senior Scientific Officer, 
according to the age and experience of 
the successful candidate, who should 
have a First or Second Class Honours 
Degree in Electrical Engineering or 
Physics. The salary scales for these 
grades are :-— 


SCIENTIFIC OFFICER: 

£790 - £1,310 per annum. 

SENIOR SCIENTIFIC OFFICER: 
£1,440 - £1,770 per annum. 


_ Housing and contributory superannua- 
tion scheme. 


Send a POSTCARD for application 
form to the Senior Personnel Officer 
(CAP/ 40/29/48), Culham Laboratory, 
Culham, Abingdon, Berks. 
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SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


Fife Area 


Third Assistant Engineer 


paket AT IONS are invited for appoint- 
ment as THIRD ASSISTANT ENGI- 
NEER in the Construction Section, Area 
Headquarters, East Port, Dunfermline. 


Applicants should have a good experience 
of all types of overhead line construction up 
to and including 33 kV. 


N.J.B. conditions and salary, Class J, Grade ro 
(Scale 8), £1,040/£1,165 per annum; post 
superannuable, subject to satisfactory evidence 
of health. 


Applications on the standard form, obtainable 
from the Area Manager, South of Scotland 
Electricity Board, East Port, Dunfermline, 
should be returned to him not later than 
Saturday, 12th August, 1961. 
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TEST ENGINEER 


for work on power transformers and 


allied equipment. His duties will in- 
clude technical supervision of routine 
testing, impulse and noise, and other 
specialised testing and development 
work. He should already possess H.N.C. 
or be progressing to that level. 


This position carries good prospects 
of advancement to Chief Tester of the 
company in a few years. 


Apply Chief Engineer, Gresham Lion 
Group Limited, Twickenham Road, 
Hanworth, Middx. 
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CENTRAL ELECTRICITY 
GENERATING BOARD 


North Eastern Region 


Regional Electrical Engineer’s Department, 
Transmission Project Branch 


Third Assistant Engineer (Drawing Office), 
Section Leader, Electrical 


PPLICATIONS are invited from engineers 

who possess a Higher National Certificate 
and who have had a number of years’ experi- 
ence in a manufacturer’s or other drawing office 
dealing with layouts and diagrams for H.V. grid 
substations for appointment as Section Leader 
(Electrical) in the Regional Electrical Depart- 
ment Drawing Office at Leeds. 


The person appointed will be responsible for 
organising and leading a team of senior and 
engineering draughtsmen engaged on interest- 
ing and varied work connected with an exten- 
sive construction programme of reinforcement 
to the Transmission Grid System within the 
North Eastern Region. Previous applicants for 
this post need not re-apply. 


The salary for this appointment will be in 
accordance with the National Joint Board Agree- 
ment, Schedule B, Grade 8BX, £1,145-£1,410 
per annum) and will commence at a point com- 
mensurate with qualifications and experience. 


Forms of application may be obtained from 
the Assistant Regional Secretary (Personnel), 
Central Electricity Generating Board. North 
Eastern Region, 1, Whitehall Road, Leeds, 1, 
to whom they should be returned to arrive 
not later than 9th August, 1961. 
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CENTRAL ELECTRICITY 
GENERATING BOARD 


South Eastern Region, North Thames Division 


PPLICATIONS are invited for the following 
appointment :— 


THIRD ASSISTANT ENGINEER, 
DIVISIONAL ELECTRICAL DEPT. 
(System Development Section), 
DIVISIONAL HEADQUARTERS, 
COCKFOSTERS (North London) 
(S.V. No. 1456). 


Salary IN.J.B. Class AX, Grade 6, Scale 12, 
£1,285-£1,500 per annum, plus London weight- 
ing £50 per annum. 


The successful applicant will be required to 
assist in the preparation of system reinforce- 
ment schemes entailing the technical and 
economic appraisal of schemes and the prepara- 
tion of reports. 


A knowledge of network analyser practice, 
symmetrical component analysis and of the 
design of high-voltage transmission systems 
would be an advantage. Applicants should have 
had a sound technical training and experience 
in this type of work and/or in the construction 
and operation of high-voltage systems. They 
should preferably have qualifications in electrical 
engineering equivalent to Corporate Member- 
ship of the Institution of Electrical Engineers. 


Applications, quoting reference S.V. No. 1456, 
stating age, qualifications, experience and 
present position, should be sent to the Personnel 
Officer, Central Electricity Generating Board, 
South Eastern Region, North Thames Division, 
West Farm Place, Chalk Lane, Cockfosters, 
Barnet, Herts., by 5th August, 1961. 
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ADMINISTRATIVE COUNTY 
OF LEICESTER 


SSISTANT ELECTRICAL ENGINEER, 

£960-£1,310. Candidates must be Associate 
Members of the Institution of Electrical Engi- 
neers or be in possession of the Higher National 
Certificate and be experienced in the design of 
electrical installations for all types of buildings. 


Removal expenses and lodging allowance may 
be paid to a married man, 


Apply on form available from the County 
Architect, 123, London Road, Leicester. 174 


ELECTRICAL REVIEW 28 JULY 1961 


Northmet Sub-Area 


GENERAL ASSISTANT ENGINEER, 
SUB-AREA CONSTRUCTION DEPT. 
(Ref. 1077) (167/61R). 


Candidates should have had a sound 
technical training and be experienced to 
assist in the supervision of direct or 
contract labour employed on laying and 
jointing of all classes of cable up to and 
including 33 kV. 


Salary N.J.B. Class N, Grade 14, 
£1,090 - £1,215, inclusive of London 
allowance. 


Apply by letter to the Manager, North- 
met Sub-Area, Eastern Electricity Board, 
Northmet House, Southgate, London, 
N.14, by 11th August, 1961. 


Suffolk Sub-Area 


THIRD ASSISTANT ENGINEER 
(Commercial), 
SUB-AREA HEADQUARTERS 
(170/61.R). 


Candidates should have received a 
good general and technical education and 
training. They should have a sound 
knowledge of industrial electrical instal- 
lations and the necessary experience to 
advise commercial and industrial con- 
sumers on the application and utilisation 
of electricity in their businesses, and be 
competent to assist in negotiating agree- 
ments for supplies of electricity to these 
consumers. 


Possession of appropriate technical 
qualifications would be an advantage. 


Salary N.J.B. Class K, Grade 10, 
£1,115 - £15245. 


Apply by letter to the Manager, Suffolk 
Sub-Area, Eastern Electricity Board, 
Finborough Hall, Stowmarket, by 11th 
August. 


CLACTON DISTRICT 


DEMONSTRATOR 
~ (169/61.R). 


Candidates should have had domestic 
science training, including electrical 
housecraft; should hold the E.A.W. 
Certificate, be competent to plan and 
give cookery demonstrations, including 
lectures, and help housewives to select, 
buy and use efficiently appliances most 
suited to their needs. 


Salary N.J.C. Grade 1, £600-£700. 


Apply by letter to S. N. Boyne, 
A.M.LE.E., Manager, Clacton District, 
Eastern Electricity Board, 56/58, Station 
Road, Clacton-on-Sea, Essex, by 21st 
August, 1961. 
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COVENTRY TECHNICAL COLLEGE 
Principal: H. C. Smith, M.Sc., Ph.D., F.R.I.C. 


Department of Electrical Engineering 


Pf ere ae invited for the post of 
ASSISTANT LECTURER GRADE B 
to teach ELECTRICAL INSTALLATION 
WORK. City and Guilds Full Technological 
Certificate desirable. Appropriate industrial and 
teaching experience essential. Duties to com- 
mence as soon as possible. 


Salary scale (under review) £700-£1,150 per 
annum, plus additions depending on training 
and qualifications. 


Further particulars and application forms 
(s.a.e. foolscap) from Principal, Coventry Tech- 
nical College, Butts, Coventry, to be returned 
by 21st August. 


W. L. CHINN, 


Director of Education. 
= LISTS. 


iil ileal 
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SOUTH WALES ELECTRICITY BOARD 


Assistant Engineer 


Aton are invited for the position 
of Assistant Engineer in the West Mon- 
mouthshire District (Bargoed) of the Monmouth- 
shire and Mid-Wales Area. 


Salary N.J.C. Class H, Grade 9, Scale 8 
(£1,040/ £1,165 per annum). 


_ Preference will be given to engineers possess- 
ing the Higher National Certificate in Elec- 
trical Engineering. 


Applications stating age, present position, 
present salary, qualifications and experience 
should be addressed to W. E. Richardson, 
M.I.E.E., Manager, Monmouthshire and Mid- 
Wales Area, Llywelyn Road, Cwmbran, Mon., 
soe to arrive not later than 15th August, 
1961. 


Please quote reference 94/61/ER, endorsing 
envelope “ Assistant Engineer.” 


R. G. WILLIAMS, 
Secretary. 
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WORCESTERSHIRE 
EDUCATION COMMITTEE 


College of Further Education, Bromsgrove 
Engineering Department 


oN sheer eae are invited from suitably 
- qualified persons for the following full- 
time appointment, to start as soon as possible. 


ASSISTANT, GRADE B to teach electrical 
engineering subjects in Electrical Trades and 
Mechanical Engineering courses; Principles of 
Electricity is offered as an endorsement subject 
in Mechanical Engineering courses, 


Teaching experience, though an advantage is 
not essential. The salary will be in accordance 
with the Burnham Technical Scale:—£700 by 
£27 Ios. (15) and £37 Ios. to £1,150. 


Application forms may be obtained from the 
County Education Officer (TS), County Educa- 
tion Office, Castle Street, Worcester, on receipt 
of a stamped addressed foolscap envelope. 
(P.216.) 
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ELECTRICAL ENGINEER, 
NORTH BORNEO ELECTRICITY BOARD 


PPLICATIONS are invited for the above 

post on contract for 1 tour of 3 years. 
Salary according to qualifications and experience 
in scale (including inducement allowance) rising 
to £2,534 a year. Gratuity at rate of 15% of 
basic salary drawn for each completed year 
of service. Free passages. Liberal leave on 
full salary. 


Candidates, under 45 years of age and prefer- 
ably Corporate Members of the I.E.E., must be 
able to supervise staff engaged in installation 
and maintenance of diesel generating plant, and 


capable of designing overhead and underground | 
distribution schemes up to 33 kV. They should |. 


also be able to organise general office staff and 
departments dealing with tariffs and stores. 


Apply to CROWN AGENTS, 4, Millbank, 
London, S.W.1, for application form and further 
particulars, stating age, name, brief details of 
qualifications and experience, and quoting 
reference M2A/51387/EF. P 
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ELECTRICAL MACHINE DESIGNER 


required for manufacturers in S.W. Lancs. 
HN. Certificate minimum. Should be familiar 
with detail design of all types of A.C. and D.C. 
machines and electro-magnetic equipment. 


Progressive post with contributory superannu- 
ation scheme after qualifying period. 


State age, qualifications, previous experience 
and salary required. All applications in strict 
confidence. — Box S.959, Lee & Nightingale, 
Liverpool, 2. 158 


AN ATTRACTIVE VACANCY 


for 


ELECTRICAL DESIGN ENGINEER 


i 
AUSTRALIA 


LECTRICAL Design’ Engineer 
required as Assistant Design 


Engineer to the Chief Electrical Engineer 
of an Australian company situated in 
Melbourne who design and manufacture 
a large range of rotating electrical equip- 
ment. Experience in design of electric 
motors essential and good technical 
qualifications. Age not older than 35 
years. Commencing salary £1,500 
Australian. Prospects excellent to 
advance to Chief Electrical Engineer of 
the company in the future. 


Applications in writing, giving details 
of training and experience, positions 
held, etc., to :— 


The General Manager 


THE ELECTRIC CONSTRUCTION 
COMPANY LIMITED 


Bushbury Engineering Works 


Wolverhampton 1762 


TECHNICAL SALES 
REPRESENTATIVES 


MAWDSLEY’S LIMITED 
Dursley, Glos. 


AKERS of special-purpose rotating 

electrical machinery with wide and 
varied applications require technically 
qualified. (Degree or H.N.C.) Sales 
Representatives in the West Midlands 
centred on Birmingham and in the 
London area. 


Experience in design or manufacture 
of the company’s type of product and 
related sales experience are essential 
qualifications. 


Salaries will be negotiated. A pensions 
and life assurance scheme is in operation. 

Holiday arrangements for 1961 will be 
honoured in all respects. 


Applications will be treated in 
ABSOLUTE CONFIDENCE and 
should be addressed to the Personnel 
Adviser, giving a full summary of career 
and training. 
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SENIOR ELECTRICAL 
DRAUGHTSMAN 


required by 
KODAK LIMITED 


to work in its Project and Design Depart- 
ment. This Department is a member of 
the Engineering Division where over 
1,000 people are employed. Candidates 


should be experienced in the preparation 
of schemes and specifications for factory 


distribution systems. Qualifications up 
to H.N.C. or equivalent. 


The company offers excellent employee 
benefits, including a profit sharing 
scheme, a voluntary part contributory 
life insurance plan and a pension scheme. 


Please apply quoting JAW /7: 
Men’s Personnel Department 
KODAK LIMITED (FACTORIES) 
Harrow, Middlesex 
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SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


Lanarkshire Area 


Installation Engineer, Lanark District 


PPLICATIONS are invited for the position 

of INSTALLATION ENGINEER from 
trained electricians capable of installing and 
testing all types of electrical installations and 
conversant with the Electricity Supply Regula- 
tions (1937) and the I.E.E. Regulations for the 
electrical equipment of buildings. Technical 
qualifications to Ordinary National Certificate 
or higher standard would be an advantage. 


The salary and conditions of service for this 
appointment will be in accordance with the 
National Joint Board Agreement, Schedule A. 
The present classification and grading is E.9 
(Scale 5); salary £825/£940 per annum. The 
post is superannuable. 


Application forms, which can be obtained 
from the Area Manager, Montrose Crescent, 
Hamilton, should be returned to this office 
within 14 days from the appearance of this 
advertisement. 
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SOUTH WESTERN ELECTRICITY BOARD 


~{ECOND ASSISTANT DISTRICT ENGI- 
4‘) NEER (Planning), Exeter. Salary within 
Class G, Grade 7, Salary Scale 9 (£1,115 to 
£1,245 per annum) of the N.J.B. Agreement. 


The successful candidate will be required to 
assist generally in the technical work of the 
engineering department and to undertake plan- 
ning and preparation of system improvements 
and extensions schemes on underground and 
overhead: mains and substations up to and 
including 33 kV. He may also be required to 
undertake standby duties. 


Experience on distribution systems at voltages 
up to 33 kV is essential and the possession of 
technical qualifications leading to Corporate 
Membership of the Institution of Electrical 
Engineers is desirable. A current driving licence 
would be an advantage. 


Applications for this st to be made on 
standard form AE6/ACT, OBTAINABLE BY 
POSTCARD ONLY from the District Manager, 
South Western Electricity Board, 3, Bedford 
Street, Exeter. Closing date for receipt of 
completed applications is 12th August, anys 
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NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


LERK OF WORKS (Engineering) required 
for supervision of site works in various 
establishments. 


Applicants must have served an apprentice- 
ship in mechanical or electrical engineering and 
have had not less than five years’ experience 
supervising site installations. They must be 
capable of supervising both mechanical and 
electrical work. 


Salary scale £800 x £40 (5) X £50 (1) to 
£1,050 plus £30-£50 London weighting. 
Superannuable, Whitley Council conditions. 


Apply, stating age, qualifications and experi- 
ence, with names and addresses of two referees 
(preferably employers), to Secretary, North West 
Metropolitan Regional Hospital Board, 40, 
Eastbourne Terrace, London, W.2, quoting 
reference 959, by 14th August. 
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DEPARTMENTAL MANAGER 


ANUFACTURERS of industrial electric 
motors with world-wide connections 
require the services of a MANAGER for a 
division employing upwards of 200 male and 
female employees in high-volume production. 


Applications are invited from men having the 
necessary production experience interested in 
modern methods and an expanding programme. 
Please state, in confidence, experience to date 
and salary expected to—Box 1706. 
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Situations Vacant (continued) 
LONDON ELECTRICITY BOARD 


General Assistant Engineers 


PPLICATIONS are invited for the above 

positions. Initially the successful can- 
didates will be located at 84, Romford Road, 
Stratford, London, E.15. 


Applicants should have a sound technical 
education to the standard of the Higher National 
Certificate, and have completed a recognised 
period of training in the electricity industry, 
or have equivalent experience. 


The posts are graded under Schedule B of 
the National Joint Board Agreement as Class 
BX, Grade 15, £725 to £920 per annum, in- 
clusive of London allowance. 


Applications, stating age, qualifications and 
experience should be sent direct to the Manager 
at the above address, within ten days of the 
publication date of this notice. Please quote 
tef. PER/V/3110/R. 
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BOROUGH OF CREWE 


Borough Engineer’s Department 


Appointment of Electrical and 
Street Lighting Superintendent 


PAG ns are invited from suitably 
qualified persons for the position of 
ELECTRICAL AND STREET LIGHTING 
SUPERINTENDENT. Salary Grade III, 
£960 to £1,140 per annum. 


The person appointed will be required to 
take full control of the Electrical and Street 
Lighting section of the department, and be 
responsible for the preparation of electrical 
designs, specifications, estimates, etc., and the 
supervision of works carried out by direct labour 
or contract. 


Applications on forms to be obtained from 
the Borough Engineer, Municipal Buildings, 
Crewe, returnable not later than Thursday, 
3rd August, 1961. 

a A. BROOK, 


Town Clerk. 1702 


WHIPP & BOURNE LTD. 
of Castleton, Near Rochdale 
hhave a few vacancies in permanent 
pensionable positions for 


DRAUGHTSMEN 


_ Applicants should have a minimum qualifica- 
tion of O.N.C. and have good experience in 
A.C. and D.C. marine and industrial switchgear. 


The factory is on the main A664 road between 
Manchester and Rochdale and there are excel- 
lent diesel and bus services between Castleton 
and surrounding towns including Manchester. 
There are possibilities of promotion in the 
future after experience with the company. 


Applicants should give brief details of age, 
qualification and experience. They should be 
sent in writing to the Chief Draughtsman, 
Wipe & Bourne Ltd., Castleton, Rochdale, 

ancs. 
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NORTH WESTERN ELECTRICITY BOARD 


Fourth Assistant District Engineer 
Oldham District 


dfs tees include assisting with the operation, 

maintenance and construction of the distri- 
bution system, both underground and overhead 
up to 33 kV, including substations; standby 
duty. Applicants should preferably be suitably 
qualified. 


Salary scale £890/£1,015 p.a. 
N.J.B. conditions. 


Grade H.1r. 


Applications on forms to be obtained from the 
Manager, No. 3 Sub-Area, North Western Elec- 
tricity Board, Union Street, Oldham, and re- 
turned to him by 14th August, 1961. 
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CHIEF ELECTRICIAN 
required for 
SPILLERS MILLS, CARDIFF 


ae must possess National 

Certificate in Electrical Engineer- 
ing, knowledge of electronic techniques, 
H.T. and L.T. switchgear, A.C. distri- 
bution systems and plant. 


Salary commensurate with experience. 


Applications to Mill Manager, Spillers 
Limited, Roath Dock, Cardiff. me 
17 


TECHNICIAN 


INISTRY OF AVIATION, Kirkby, near 
Liverpool, requires TECHNICIAN to 
supervise the approved inspection organisations 
at firms producing electrical power and tele- 
graph equipment. 


Quals.: Recognised eng. apprenticeship or 
equiv. training. O.N.C., C. & G. Final Certs. 
or equiv. Experience in the inspection and 
testing of the equipment described above and 
experience of control of staff. 


SALARY £988-£1,128. Good prospects for 
promotion and pension. Technical college 
courses sponsored for suitable candidates. 


Application forms from Manager (PE.2448), 
Ministry of Labour, Professional and Executive 
Register, Atlantic House, Farringdon Street, 
London, E.C.4. 1758 


OTTERMILL SWITCHGEAR 


invite applications from draughtsmen 


wishing to work in their medium-voltage 
Bonus and 
superannuation 


switchgear drawing office. 
non - contributory 
schemes in operation. 


The company is within six miles of 
the South Devon coast, and houses will 
be available for the selected applicants. 


Applications stating age and previous 
experience should be addressed to 
Ottermill Switchgear Ltd., Ottery St. 
Mary, Devon. 1719 


JUNIOR DRAUGHTSMAN 


preferably with experience of electrical instal- 
lations, required for electrical department of a 
large firm of building contractors and engineers 
situated in London, to prepare schemes and 
final drawings. 


Applications, with full details of experience 
and stating age and salary required, should be 
sent to—Box 1821. 


OVERHEAD TRANSMISSION 
LINE ENGINEERS 


ARGE contracting organisation has vacan- 
cies in Scotland for SITE AGENTS, 
SUB-AGENTS and ENGINEERS of proved 
ability with experience of steel tower overhead 
line construction. Age and full details of 
experience, which will be treated in confidence, 
to Box 632, Keith & Co., 137, Princes Street, 
Edinburgh. 1792 


DUBLIN CONSULTING ENGINEERS 
require SENIOR ELECTRICAL ENGI- 
NEERS and ASSISTANT ELECTRI- 
CAL ENGINEERS for interesting long- 
term work in electrical services in 
various kinds of buildings, including 
hospital and theatre 


new university, 
projects in Ireland. 
Apply with full details of training and 
experience to :— 
Box 2249 
Easons Advertising Service, Dublin 
1761. 
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NORTH EASTERN ELECTRICITY BOARD 


PPLICATIONS are invited from suitably 
qualified engineers for the appo-ntment of 
THIRD ASSISTANT ENGINEER, Chief 
Engineer’s Department, Planning and Develop- 
ment Section, at the Board’s Headquarters, 
Carliol House, Newcastle upon Tyne. The 
duties will be to prepare schemes with technical 
reports for h.v. system extensions up to 66 KV. 
Experience of the layout of m.v. networks, short 
circuit calculations and load flow studies will be 
an advantage. 


Salary Schedule B, Class BX, Grade 7, 
£1,235/£1,500 per annum. N.J.B. conditions 
of service. 


Applications stating age, qualifications and 
experience to be received by Assistant Secretary 
(Establishments), North Eastern _Electricity 
Board, G.P.O. Box No. 117, Carliol House, 
Newcastle upon Tyne, 1, not later than 11th 
August, 1961. 
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CENTRAL ELECTRICITY 
GENERATING BOARD 
South Wales Division 
Vacancy No. 239/ER/61 
; APPLICATIONS are invited for the 
superannuable N.J.B. appointment of 


ASSISTANT SHIFT CHARGE ENGINEER, 
Uskmouth “A” Power Station, West Nash, near 
Newport, Mon. 


Salary Schedule A, Class K, Grade 8, Scale 
11, £1,275-£1,410 per annum, plus 10% shift 
allowance. 


Applicants should possess H.N.C. or equiva- 
lent qualifications and have had_ operating 
experience in a modern power station. 


Special application forms obtainable from 
Divisional Secretary, Central Electricity Gener- 
ating Board, South Wales Division, Twyn-y- 
fedwen Road, Gabalfa, Cardiff, to be returned 
by 12th August, 1961. Ba 
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AS experienced cable jointer urgently re- 
quired by electrical contractors. Ability 
to assist in cable contract and cable laying an 
advantage. Apply in confidence with details 
of experience to—Box 8303. 
RMATURE winder required with experi- 
ence of machines up to 100 h.p. Ideal 
opportunity for young skilled man to establish 
a permanent position and gain further experi- 
ence. Apply in writing, giving age, experience 
and present wages to the Works Employment 
Officer, Fuller Electric Ltd., Fulbourne Road, 
Walthamstow, London, E.17. 1826 
SSISTANT, age 25-35, required for electric 
tool sales division of engineering company 
in Fulham area. Good educational standard 
essential and some technical knowledge prefer- 
able. Apply stating age, experience and salary 
expected to—Box 1772. 
SSISTANT electrical engineers with at 
least H.N.C. and 2/3 years’ experience of 
E.H.V. transmission work required by consult- 
ing engineers in their contracts and design 
department, Weybridge. Applications stating 
age, qualifications, experience and salary re- 
quired to — Kennedy & Donkin, 12, Caxton 
St., London, S.W.1, quoting ref. RWMc. 177 
RITISH ENGINE BOILER & ELEC- 
TRICAL INSURANCE Co. Ltd., Long- 
ridge House, Manchester, 4. Electrical sur- 
veyor required. Permanent position carrying 
progressive salary scale £825 to £1,225 with 
non-contributory pension. Candidates aged 26 
to 32, with H.N.C. in electrical engineering or 
Grad. I.E.E. and with apprenticeship in manu- 
facture or repair of electrical machinery, are 
invited to apply stating age, qualifications and 
experience. 1825 
OST accounts clerk. Must be thoroughly 
conversant with interim valuations and 
preparation of final accounts particular to elec- 
trical contracting. This is a senior appointment 
carrying a good salary. Pension and housing 
facilities available. Apply with full details to— 
J. W. Russell Ltd., The Electrical House, 18, 
Queens Road, Watford. 1765 
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(Actors senior and assistant engi- 
neers required by well-established firm, 
central London, for quality work of all types. 
Positions offer scope for advancement for 
capable and energetic engineers. Write fullest 
detail, in confidence, of experience, training, age 
and salary required.—Box 133. 
ESIGN officer (electrical) required for the 
” estimating, design, detailing and specifi- 
cation of electrical services including site dis- 
tribution, power, lighting and motor control 
systems for chemical/industrial plant, labora- 
tories, etc. An Ordinary National Certificate in 
electrical engineering is essential and a Higher 
National Certificate desirable. Experience in 
electrical design associated with chemical plant 
is also desirable.—Personnel (Technical), I.C.I. 
Limited, Wexham Road, Slough, Bucks. 1824 
He a contracting and estimating 
engineer (assistant), progressive position.— 
T. A. Boxall & Co. Ltd., 20, Balcombe Road, 
Horley, Surrey (Tel. Horley 4388/9). 1773 
TW AYLECTRICAL engineer-surveyor required 
Fi by an insurance company for appointment 
as inspecting” engineer, Southampton § area. 
Qualifications winding shop experience and 
technical education to H.N.C. standard. Salary 
£825-£1,225 per annum (progressive). Pension 
scheme. Car supplied. Apply—Chief Engineer, 
Cornhill Insurance Co. Ltd., P.O. Box 10, 
57, Ladymead, Guildford, Surrey. 1693 
LECTRICAL supervisor required for a 
Jarge industrial undertaking in Nigeria. 
Applicants must be mature men with good 
experience of preventive maintenance as well 
as electrical installation work. Age limit 50 
years. The successful candidate will be offered 
a service contract of about 24 months, after 
which future contracts may be negotiated. 
Salary with overseas allowance not less than 
£2,000 per annum or according to experience. 


In addition a gratuity will be paid at satisfac- | 


tory completion of contract. Overseas service 
terms include furnished accommodation at 
reasonable rent, free medical attention and free 
passages. Apply to—Box 1791. 
LECTRICIANS. We have a vacancy in 
the South of England for an electrician, 
preferably a foreman or chargehand, to super- 
vise and inspect house wiring schemes. Must 
be willing to travel; vehicle provided. Staff 
appointment, good salary and_ prospects. 
Pension scheme.—Box 1828. 
| fy pees electrical engineering con- 
cern engaged in manufacture and repair of 
electric motors and transformers require quali- 
fied electrical engineers for staff appointments 
in United Kingdom. Age limit 37. Good con- 
ditions. Applications stating training, qualifica- 
tions, experience, present position to—Box 1774. 
STIMATING and supervising engineer, 
assistant and senior, required for electrical 
contractor’s office near London Bridge. Appli- 
cants should have experience of all branches of 
contracting industry, embracing design to final 
invoice. Write stating age, experience and 
salary required to—Pheenix Electrical Co., 
16-18, Marshalsea Road, London, S.E.1. 1829 
OREMEN urgently required by electrical 
contractors, preferably with steelworks ex- 
perience, for new installation work in South 
Wales. Apply in confidence with details of 
experience to—Box 8304. 
-T. and L.T. cable jointers required for 
work in Southern England.—Box 8300. 
NTERESTING opportunity for young engi- 
neer to work on development of rectifier 
control circuits and similar problems. Some 
relevant experience required, including a know- 
ledge of transistors and transductors. H.N.C. 
standard desirable. Age 20-26. Apply giving 
details of training and experience to—P. G. 
Davies, Hackbridge and Hewittic Electric Co. 
Ltd., Walton-on-Thames, Surrey. 1775 
UNIOR draughtsmen for outdoor contracts 
department. Minimum requirement O.N.C. 
Young men whose interest lies in the field of 
supply and installation of electrical gear, under- 
ground cables and overhead lines. Applications 
stating age and experience to—Employment 
Manager, Johnson & Phillips Limited, Victoria 
Way, Charlton, London, S.E.7. © 1637 
EDWAY WATER BOARD require a tech- 
nical assistant (électrical) for duties in the 
supply department. O.N.C. in electrical engi- 
neering and drawing office experience essential. 
Some knowledge a mechanical engineering an 
advantage. Salary range £645 to £815 p.a. 
Local Government conditions of service and 
superannuation scheme apply. Write—Engineer 
and Manager, 25, Railway Street, Chatham, 
giving age and experience. 1823 


EADING  designer-draughtsman, _ experi- 
enced in the manufacture of switchboards, 
control boards, etc., required for South Coast 
firm. Good salary, conditions and prospects. 
Write—Box 1766. 
ETER testers required with experience of 
polyphase and/or single-phase house 
service electricity meters. Applicants with elec- 
trical or mechanical O.N.C. will receive special 
consideration in an expanding organisation. 
Apply—Chief Meter Engineer, Denis Ferranti 


Meters Ltd., Bangor, North Wales. 1652 
EPRESENTATIVE required by the 
Wandsworth Elec. Mfg. Co. Ltd. for 


West Midlands and South Wales area. Prefer- 
ably based Birmingham. Electrical experience 
and connections with consulting engineers and 
public authorities desirable. Under 40 years 
old. Car provided. Pension scheme. Apply— 
Sales Manager, Wandsworth Elec. Mfg. Co. 
Ltd., 7/9, Baker Street, London, W.1. 1748 
CYALES engineer/representative required by 
b London electrical manufacturers’ agent. 
H.N.C. Some technical sales experience an 
advantage but not essential. State age, experi- 
ence and salary required.—Box 8305. 
ALES engineer. Siemens-Schuckert (Great 
Britain) Ltd., Great West Road, Brentford, 


Middx. have a vacancy in their switchgear sales | 


dept. for an assistant electrical engineer. Appli- 
cants should have had good engineering training 
and be able to deal with enquiries and orders for 


electrical control gear and associated equip- | 


ment. A knowledge of German is an advantage 
but not essential. Pension and bonus schemes 
in operation. Write fully, marked ‘“ Confiden- 
tial,” to—Sales Manager, “ V” Department. 


1831 

ANGAMO WESTON Limited require a 
representative for London and South 
Eastern area. Aged 25/35 years. Electrical | 


background. 
Applications should be made to the Personnel 
Manager, Sangamo Weston Limited, Cam- 
bridge Road, Enfield, Middlesex. 1698 

ENIOR and junior electrical engineers re- 
\O quired for London consulting engineers’ 
office for installation design of industrial, com- 
mercial and educational buildings. Apply stating 
age, experience, training and salary required to 
Box 1783, or phone Welbeck 3564. 

ENIOR draughtsmen required by manufac- 
bh) turers of electrical measuring instruments. 
Design experience of similar products or light 
electro-mechanical devices essential with the 
ability to conclude a project from design 
through to production, including the settle- 
ment of queries at the tooling stage. The salary 
envisaged, suitable to the responsibilities of the 
position, is intended to attract the best men. 
The company operates a modern contributory 
pension scheme in addition to participation in 
the National Graduated Scheme. Canteen 
facilities and 384-hour week. Existing holiday 
arrangements will be respected. Apply—Chief 
Draughtsman, The Record Electrical Company 
Ltd., Broadheath, Altrincham, Cheshire. 1784 

HOWROOM asst. read. by electrical whole- 

salers. Progressive. Previous experience in 
trade desirable. — London Electrical Co., 92. 
Blackfriars Road, London, S.E.1. 1708 
ANTED young chemical éngineer with 
experience in the manufacture of mineral 
filled mica compositions for use in the electrical 
industry. Must be capable of taking charge of 
complete plant situated in the North. Apply, 
giving full details of experience, to—Box 1827. 


APPOINTMENTS FILLED 


Dissatisfaction having so often been expressed 
that unsuccessful applicants are left in ignorance 
of the fact that the position applied for has been 
filled, may we suggest that Advertisers notify 
us to that effect when they have arrived at a 
decision? We will then insert a notice free of 
charge under this heading. 


SITUATIONS WANTED 


RADUATE electrical engineer, with con- 
siderable industrial experience, wishes 
executive position in light electrical or electro- 
mechanical manufacturing concern of repute. 
Financial interest required.—Box 8297. 


: ARTICLES FOR SALE 


.A. BLECTRICAL Co. for A.C.-D.C. 
motors, switchgear, exhaust fans, hoists, 
reduction gears, new or reconditioned units.— 
CHI. 5105. 67, Rothschild Rd. London W4. 57 


Salary according to experience. | 


| delivery London area. 
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NORWICH EDUCATION COMMITTEE 


“\)FFERS invited for 17.5-h.p. L.S. & E. 
Trislot 3-phase, 415-volt A.C., 970-r.p.m., 
25.8-amp. Squirrel Cage Screen Protected Motor 
complete with 10” x 6” pulley and slide rail. 
Star-delta starter. 


Replies to the Works Manager, Education 
Stores and Works Section, Nelson Street, 
Norwich, Nor 68 J. 

1789 


HOUSE SERVICE METERS 
4 -240-v. A.C. or D.C., 10 amps. 
200 


capacity, quarterly type, from 
25s. each, plus 2s. 6d. carr. 
UNIVERSAL ELECTRICAL CO. 


221, City Road, London, E.C.1 37 


BABCOCK & Wilcox water tube boiler will 

cut down your fuel costs; we can supply 
from stock. Two 40,000 lb. evap., 220 lb. w.p.; 
one 25,000lb. evap., 2001b. w.p.; 3,000 lb. evap., 
400 lb. w.p.; Spencer Bonecourt boiler; also 
Marine, Cornish, vertical, etc.—Burford, Taylor 
& Co. Ltd., Boiler Specialists, Burtayco House, 
Church Street, Middlesbrough (Tel. Middles- 
brough 2622). 122 
AES and D.C. motors, generators, from 
LA. stock.—Service Electric Co. Ltd., Honeypot 
Lane, Stanmore, Middx. (Edgware 5566/9). 91 

.C. and D.C. 1/- slotmeters. Guaranteed 2 
IA. years, 24-50 amps. From 55/-. Repairs 
and recalibrations. See Billiard: Tradex Meter 
Co., Surbiton (Tel. Elmbridge 2234/5/6). 169 

LTERNATORS and generators, all types 


| LA up to 150 kW.—Powerco Ltd., 312, York 


Road, London, S.W.18 (VAN. 5234). . I§1 
LTERNATORS, 3-phase, all sizes in stock 
from 7 kVA up to 600 kVA.—Britannia 
Manufacturing Co. Ltd., Britannia Walk, 
London, N.1 (CLErkenwell 5512). 24 
LTERNATORS for sale from 1,000 kVA at 

LA. 750 r.p.m. down to }kVA. Single and three- 
phase. All voltages. More than 150 machines in 
stock. Automatic regulators and switchboards 
available.—Fyfe, Wilson & Co. Ltd., Station 
Works, Bishop’s Stortford. 162 
ARGAINS in electric motors from A. Cooks- 

ley & Co. Ltd., 21/25, Tabernacle Street, 


London, E.C.2. Ring Monarch 3355. 50 
ILLIARD meters. 1/-, 6d. or 1d. slot. 
All time settings. From 170/-. See 
Quarterly.—Tradex, Surbiton. 170 


ABLE, underground, PILC/VIR/LC, ex 
/ London stock. Cutting orders same day 
Send for priced stock 
lists. — Batt Electrical Co., 6, Dock Street, 
London, E.1 (Tel. ROYal 5905). 316 
{4IRCUIT-breakers, various sizes in stock, 
A.C. and D.C., 200 amperes up to 2,000 
amperes. Also dynamo and alternator switch- 
boards.—Britannia Manufacturing Co. Ltd., 
22/26, Britannia Walk, London, N.1. 26 
“MONVERTERS, motor-alternators, motor- 
/ generators, frequency changers, etc. All 
types up to 100 kW.—Powerco Ltd., 312, York 
Rd., London, S.W.18 (VAN. 5234). . 150 
RANE motors. Direct current, series wound 

/ or compound wound, all voltages. We have 
large stocks.—Britannia Manufacturing Co. Ltd., 
22/26, Britannia Walk, London, N.tI. 22 
IESEL generating sets, all sizes to 500 kW. 
Britannia Mfg. Co. Ltd., Britannia Walk, 
London, N.1. 16 
LECTRIC motors, dynamos, alternators and 

E motor generator sets of all sizes. We hold 
one of the largest stocks in England. New and 
reconditioned, with 12 months’ guarantee.— ~ 
Britannia Manufacturing Co. Ltd., Britannia 
Walk, London, N.1 (Clerkenwell 5512, 3 lines); 
also Works and Stores, Chobham, Surrey. 20 
LECTRIC motors, generators, motor gener- 
ator sets, transformers, switchgear, etc., 
large comprehensive stock, overhauled and 
guaranteed. Copy of our Register, “ Electrical 
Surplus,” containing thousands of items of 
electrical plant, sent on request.—R. F. Winder 
Ltd., Belgrave Electrical Works. Leeds, 2. 54 
LUORESCENT tubes reconditioned and 
guaranteed with a life as new for 7s. 6d. 
each. Free collection and delivery in Lancs and 
Yorks. Save 40% on your tube replacement 
costs by using this service. We are also manu- 
facturers of top quality fluorescent fittings, 
trunking systems, control gear and new fluores- 
cent tubes. Generous discounts available.— 
Anglo-American Electrical Company, Clive 
Street, Bury (Telephone, Bolton 27251). 212 
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Articles for Sale (continued) 


OR sale, good unused and used machinery 
including electric motors, A.C. and D.C. 
dynamos, alternators, transformers, diesel and 
steam electric generating sets, mains failure sets, 
motor generator and Ward Leonard sets, switch- 
gear, compressors, fans, capacitors, etc.—Fyfe, 
Wilson & Co. Ltd., Station Works, Bishop’s 
Stortford, Herts (Tel. B.S. 1000/1). I61 
ENERATING sets, portable or stationary, 
new and reconditioned, 1 to 100 kW, A.C. 

and D.C.—Powerco Ltd., 312, York Road, 
London, S.W.18 (VAN. 5234). 148 
NSULATING varnish, clear, Minerva No. 
720, £10 per 4o-gal. drum.—Lowton Metals 
Ltd., Sandy Lane, Lowton St. Mary’s, Leigh, 
Lancs. (Tel. 71441/2). 93 
ARDEX, Roneodex and Shannovue cabi- 
nets, as new.—F. H. Jolly & Co. Ltd., 

289, King St., London, W.6 (RIV. 5381). 202 
OTOR generator sets and converters, all 
sizes and voltages from 3 kW up to 500kW 
in stock. — Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, City Road, London, N.1 
(Tel. Clerkenwell 5512, 5513 & 5514). 12 
OTORS and control gear, huge stocks all 
21s) types, } to 200 h.p.—Ramsbottom & Co. 
Ltd., Elec. Engineers, Keighley (5444/7). 7O 
AMEPLATES, engraving, diesinking, sten- 
cils. — Stilwell & Sons Ltd. 153, 
Gosford Street, Coventry. 108 
EW }-h.p. D.C. Frig motors, B.T.H., 200- 
240 Vv. Or IIO V., 1,425 r.p.m., and new 
4-h.p. geared motors, 40 or 240 r.p.m. Also 
transformers, rectifiers, rotary converters, voltage 
stabilisers. — Universal Electric, 2, Constance 
Road, Enfield. 1709 
HASE converters, single three-phase, 


pe 


wis 


wh 


to 


several sizes in stock up to 90 h.p., 3-phase | 


loading. — Britannia Mfg. Co. Ltd., Britannia 
Walk, London, N.1. 29 
LATING dynamos and motor generator 
sets, various sizes from 500 amps. up to 
2,000 amps., with A.C. and D.C. motors.— 
Britannia Manufacturing Co. Ltd., 22/26, 
Britannia Walk, London, N.1. 15 
OLYPHASE kilowatt hour meters. Available 
from stock.—Universal Electrical, 221, City 
Road, London, E.C.1. 40 
REPAYMENT rs. slot house service meters. 
—Universal Electrical, 217-221, City Road, 
London, E.C.1. 36 
URLEY chokes and ballasts. Our 80-w. 
tapped h.p.f. ballast with starter switch- 
holder incorporated is proving itself the most 
popular unit. Suitable for most fittings, 57s. 6d. 
each subject.—F. W. Blanshard Ltd. (Dept. ER), 
Purley, Surrey (Uplands 4818/9). 52 
UARTERLY credit meters, single and poly- 
phase, 23-100 amps. From 20/-. Also 
D.C. See Television.—Tradex, Surbiton. 171 
ADIO screwdrivers, assorted sizes, carded 

1 dozens. Price 38s. per gross, carriage 
paid.—Metal Smallwares Co. Ltd., 320, Bel- 
grave Road, Birmingham, 12. 1794 
OTARY converters in stock, all sizes; 

/ enquiries invited. — Universal Electrical, 
221, City Road, London, E.C.1. 34 
~{MALL BR screws and nuts in steel, brass 
bt) and stainless steel, from stock.—Premier 
Screw & Repetition Co. Ltd., Woodgate, 
Leicester. 180 
IELEVISION slotmeters and time switches. 
Details from: Tradex Meter Co., Surbiton 
(Elmbridge 2234/5/6). 172 


Far | 


| 


ENNER time switches, 200-240 v. A.C./ | 


D.C., 10-50 amps., from stock.—Universal 
Electrical Co., 221, City Rd., London, E.C.1. 38 
ARD Leonard motor generating sets, all 
sizes.—Britannia Manufacturing Co, Ltd., 
22-26, Britannia Walk, London, N.1 (Fel. 
Clerkenwell 5512). be) 
 (\-h.p., 440/3/50 motor, driving 175- 

2 5O cycle alternator, 440 volts. New.— 
Plow, 6, Newport Rd., Cardiff. 1776 
AO Ops to 1,500-cycle motor alternators 
and alternators.—Britannia Mfg. Co. 

Ltd., Britannia Walk, London, N.1. 27 
E= OO: 220-volt Met.-Vick. rotary con- 
e) verter, with transformer, I1,000 volts, 
3-phase, 50 cycles, and accessories.—Britannia 
Mfg. Co. Ltd., Britannia Walk,London,N.1. 17 


EQUIPMENT FOR HIRE 


ENERATING set hire service. Consult the 
most experienced firm for A.C. and D.C. 
units from 2 kW to 240 kW, diesel or petrol, 


stationary or mobile, sale or hire, 24-hr. break- | 


Hillview 
46 


ARTICLES WANTED 


down service. — Dawson-Keith Ltd., 
Rd., Sutton, Surrey (Fairlands 4401). 


WANTED 


D.C./AC. Motors, Transformers, Cables 
and all redundant Power Station plant 
wanted for dismantling. 


ASK US TO. QUOTE 


Bava) CO. LTD; 
London Road, Barking 
(RIP. 3387/3715) 


WANTED FOR CASH 


{URPLUS Diesel Generating Sets, all 
\O. sizes up to 1,000 kW. We dismantle 
and remove. 

DAWSON-KEITH LTD. 
Hillview Road, Sutton 


(Fairlands 4401 /2/3) 47 


Agee electric motors, generators, trans- 
formers, disused stocks of cable, power 
houses bought and dismantled.—Samuel Hyams, 
Lams Lane, Rainham, Essex (Rainham 
4896). 125 
QoS and beryllium copper scrap 
urgently required, best prices, prompt cash. 
Sterling Products Ltd. Edmonton 4541 PBX. 293 
ANTED, D.C. and A.C. ball-bearing 
motors, motor generator sets, dynamos 

and alternators. Full details to — Britannia 
Manufacturing Co, Ltd., 22-26, Britannia Walk, 
London, N.1. 13 
ANTED, direct coupled diesel generating 

VY set, 15/20 kVA, 415/240 volts, 50 cycles, 
radiator cooled, A.V.R., good condition, prefer- 
ably battery starting. Particulars to— The 
Central Electric Co., High Street South, Rush- 
den, Northants. 1645 
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ANTED, rotary converters, any sizes.— 
Universal,221 City Rd.,LondonE.C.1. 35 
\ \ 7 ANTED for prompt cash, ferrous and non- 
ferrous scrap, also plant for dismantling. 
Buyers of secondhand machinery and plant for 
re-use.—W. & H. Cooper Ltd., 176, Brady St., 
Bethnal Green, London, E.1. 120 
ANTED, surplus stock cable, all types 
and sizes. We can inspect.—Box 220. 


WORK WANTED AND OFFERED 


.C. and D.C. motor rewinds and repairs. 

\. Prompt service, fully guaranteed.—Edg- 
ware 5566/9; Service Electric Co. Ltd., Honey- 
pot Lane, Stanmore, Middx. 92 


RODUCTION winding of armatures, stator, 
coils, transformers. Also special motors. 
Prompt and reliable deliveries.—Lewis Electric 
Motors Ltd., Moor Wks., Maidenhead, Berks. 194 
INDING capacity wanted for winding 
armatures of from 7” to 16” (approx.) 
diameter.—Box 1671. 


AGENCIES 


GENTS wanted in all areas to sell pre- 
packaged “Add-On” alarm unit and 
annunciator of unique design. Liberal com- 
mission. Please write for details to—Thomas 
Industrial Automation Ltd., Station Buildings, 
Altrincham. 1777 


EDUCATIONAL 


ATTERSEA COLLEGE OF TECHNO- 

LOGY, London, S.W.11 (Spectroscopy 
Section). A course of 6 evening lectures on 
“Solid State Devices” will be given on 
Thursdays, 7 p.m., commencing 5th October, 
1961. Fee 10s. Details and application forms 
may be obtained from the Secretary (Spectro- 
scopy Courses). 1785 


ITY and Guilds (Electrical, etc.) on “No 

pass—No fee” terms. Over 95% successes. 
For details of modern courses in all branches 
of electrical engineering, applied electronics, 
automation, etc., send for our 148-page hand- 
book—free and post free.—B.I.E.T. (Dept. 12a), 
29, Wright’s Lane, London, W.8. 100 


BOOKS, INSTRUCTIONS, ETC. 


a ELEVISION Engineering”: Volume II: 

Video-Frequency Amplification. This 
volume describes the fundamental principles of 
video-frequency amplifiers and examines the 
factors which limit their performance at the 
extremes of the passband. A wide variety of 
circuits is described and particular attention is 
paid to the use of feedback. There is a section 
dealing with the special problems of camera- 
head amplifiers. 35s. net from all booksellers. 
By post 36s. 2d. from Iliffe Books Ltd., Dorset 
House, Stamford Street, London, S.E.1. C5 
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CLASSIFIED ADVERTISEMENTS 


ARE PREPAID 


LS So 


Contacts, 


RELAY USERS 


“CORREX” TENSION GAUGES 


The only instrument solely designed for 
accurately measuring tension on Relays, 
Switchgear, 
apparatus of all kinds, 
in grammes, and a large range of sizes is 
produced to cover from 0,3-2,000 grammes. 


Swiss made and guaranteed. 
Write for illustrations and prices from the Sole Distributors throughout the U.K. 


JAMES W. CARR & CO. LTD. 


Dept. SALES, 7-15, Rosebery Avenue, LONDON, E.C.1 
Telephone: TERMINUS 8866 (P.B.X.) 


and electrical 
Gauge measures 


INDUSTRIAL BRAZING 


The first full-length study of this subject 
By H. R. Brooker and E. V. Beatson, B.Sc.(Eng.), A.M.I.E.E. 


Industrial brazing as a process for metal fabrication has advanced 
to such an extent that those engaged in the work have found diffi- 
culty in keeping pace with its many developments. 
written by two leading authorities, covers all modern brazing 
methods including torch, furnace, high-frequency induction, 
resistance, salt bath and dip, with chapters on the special 
techniques necessary for aluminium, stainless steels, beryllium 
copper, cemented carbides and vacuum tube construction. ° 


35s. net. 
Obtainable from‘all booksellers or direct by post. from the publishers: 
ILIFFE Books Ltd Dorset House Stamford St London SE1 


This book, 


By post 36s. 6d. 
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Enamel 
covered 


FD’ 
SIMS 


LIMITED 


P.O. Box 8. Hazelhurst Works, RAMSBOTTOM, Via Bury, Lancs. 
Telephone : Ramsbottom 2213/4/5 Telegrams : “SIMS” Ramsbottom 
London Office and Stores : 

106 Newlands Park, Sydenham, London, S.E.26 
Telephone: SYDenham 4211/2 
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Full ranges 
up to 12-way 

¥ From 5 amp. 

N to 50 amp, 


father 


LITHOLITE Insulators & St. Albans MOULDINGS LTD. 
Sandown Road, WATFORD, Herts. Tel. WATFORD 23377 
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TOOLS & EQUIPMENT 


for the Industry or Contractors 


Electricians In 


Public Lighting Complete 
Kits 
or 


Individual 


Tools 


| Jointers 
| 
Linesmen 


3) 
6 
es 

Ta LA. 


Wiremen 


Contractors | 


Save Costs & Delay by 
buying direct from the Stockist Specialists 


Vast range of Tools, regularly stocked 


Assott, Birks & Co. Lt. 


(Abbirko House) 
90-91 Blackfriars Road, London, S.E.1 


Telephone: WATerloo 4066 


To Purchasing Officers 
Please apply for our Electrical Tool Kits List 


Contractors to British Government, Boards, Railways, etc. 


are D PRESSED 


WARD P 


Everyone in Industry is hard 

pressed at some time but if 
you are hard pressed for 
pressings that is another mat- 
ter which is easily solved— 
just ring us now—it’s as 
simple as that. 


We offer you 50 years of ex- 
perience in the production of 
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Blyth “A” power station, Commissioning 
and operation of, by A. E. Powell and 
E. Forth, 60 

Blyth “B” power station: Commissioning 
PrSeTaT es 591; Transformers for, 1079, 
II61 

Boiler consortium, Formation ‘of, 339 

Boiler control, Computer for, 299 

Boiler flue gases, Testing, 936 

Bold power station, Repairs at, 31 

Book exhibition, Technological, 427 

Bradford Cathedral floodlighting, 972 

Bradwell nuclear power station: Cost of, 752; 
Progress at, 971 

Brandauer, C., & Co., 
pressings by, 243 

Brazil, Trolley-buses in, 873 

Breakdown of sphere-gaps, The, by E. Kuffel 
and A. S. Husbands, 370 

Brentford Transformers’ merger, 712 

Bridge road surface heating installation, 70 

Bridges, Transformer ratio arm, by C. G. 
Mayo, 110 

Brighton ‘‘B” power station, Coal handling 
tests at, 969 

Brighton Technical Dip. Tech. 
course at, II9 

British Association annual meeting, 744 

British Electrical and Allied Industries Re- 
search Association: Reports, 11, 523, 620, 
744, 895, 902, IOII, 1130; Switchgear 
and Transformers Committee, 430; 
Annual report, 780; Annual luncheon, 
816, 843 

British Electrical and Allied Manufacturers’ 
Association: Export meeting, 116, 159; 
Contract price adjustment formule, 117, 
341, 535, 712, 880, 1116; Golden jubilee 
dinner, 214; Constitutional changes, 364, 
387, 524, 734, 765; Domestic appliance 
deliveries figures, 435, 1079; Golden 
jubilee of, 449; Annual report, 495; 
Export conference, 534, 1031; Welding 
electrode guide, 722; New Council, 765; 
New sections, 793; Analysis of electrical 
exports, 1033 

British Electrical Approvals Board for Domestic 
Appliances, 2, 29, 385; First lists issued, 
502, 839 
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Sales conference, 120, 344-351, 397-399; 
414-416; Publications, 304, 842; Publicity 
plans, 340; Public speaking competition, 
537, 878; Housecraft advisers’ conference, 
592, 742; German housewives’ visit, 795; 
Annual report and luncheon, 831; Chelsea 
Flower Show exhibit, 837; Paper on 
electricity and potato husbandry, 842 

British electrical manufacture in the national 
economy, by S. F. Steward, 1059 

British Electrical Power Convention: Pro- 
gramme, 69, 223, 658, 993; 1962 venue, 
531; Future of the, 991; Proceedings, 
1047, 1048, 1049-1060, 1101-1108; Presi- 
dential address, 1052; Topics for the, 1136 

British electricity transmission system, The, 
by Sir Christopher Hinton, 1054 

British Honduras, Telephone equipment for, 
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College, 
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British Industrial Measuring and Control 
Apparatus Manufacturers’ Association, 


Annual luncheon of, 210 

British Insulated Callender’s Cables: Floor 
warming cables, 119; Sir Christopher 
Hinton’s visit to works of, 427; Contracts 

y received, 591; Fibre-reinforced resin 

materials, 592; Formation of Telcon 
Plastics, 627; Large oil-filled cable by, 
666; McFadzean laboratory, 889; Ulster 
acquisition of, 1031 

British Iron and ’Steel Research Association, 
New section of, 1154 

British Lighting Council: Office lighting 
exhibition, 216; Course for demon- 
eine 11185 Home lighting exhibition, 
II 

British Cireiecen Airways Corporation: Elec- 
tronic seat reservation system for, 758; 
Aircraft equipment test house, 1136, 1149 

British Refrigeration Association, ual 
luncheon of, 494, 497 

British a Development Company, 236, 
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British MAS Specifications: Hair dryers, 
eine Plugs made of resilient material, 171; 
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of, Tor Introduction to the revision of 
No. 162, by Dr. H. F. Maass, 193; 
. Lamp caps and holders, 231; Light 
source measurement, 242; High-voltage 
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insulators, 252; Fluorescent lamp auxili- 
aries, 330; Process control terms, 332; 
Domestic appliance testing, 338; Studio 
splotlight lamps, 6353 Copper conductors, 
656; Conductive material resistance, 704; 
P.yv.c.-insulated cables, 804; Electronic 
valve shields, 914; Railway signalling 
capacitors, 1038; Aircraft cables, 1063; 
Arc welded pipelines, 1143 

British Trade Fairs: Stockholm, 792; Moscow, 
900, 963 

Brook Motors, Booklet by, 1ro8r 

Brown, David, Industries, Expansion plans of, 
838 

Bruce Peebles & Co.-REGA Brucker agree- 
ment, 669 

Budget, The, 710, 773; Debate on, by George 
Darling, 743 

Bushings, Moulded high-voltage, by R. J. 
Males, 1061 


Case ships: Diesel-electric, 213, 260, 899; 
British equipment for Russian, 259; 
Retriever, 899; Dame Caroline Haslett 
conversion, 959; Alert, 1039 

Cables: Short-circuit ratings for power, 30; 
New Zealand contract, 69; Floor warming, 
119; Trans-Pacific telephone, 173, 221; 
Brayhead power station, 211; Cross- 
bonding single-core power, by D. J. 
Clarke and I. P. Seth, 237; Attacks by 
marine animals on submarine, 290; 
Nigerian contract, 389; Conference on 
rubber and plastics in, 406; Plastic 
sleeving used to protect h.v., 427; Cook 
Strait project, 504; Large C.E.G.B. 
contract for, 504; Laying of Common- 
wealth telephone link commenced, 579; 
Contracts for aluminium sheathed, 591; 
New telephone to Canada, 626; 
Conductor standards, 656; Oil-filled 
230 kV, 666; Contracts for flat pressure 


type, 669; Oil-filled, by G. R. Bishop, 
763; New type of insulation for, 789; 


Cyprus order, 799; British Standards 
for, 804, 1063; Large Scottish contracts, 
839; Belvedere-Wimbledon h.v., 927; 
Ulster river crossing, 934; Cross-Channel 
power link, 959, 1048, 1158; Booklet on 
submarine telecommunication, 1092; Kin- 
cardine contract, 1117; E.R.A. report on 
short circuit ratings, 1130 

Calder Hall: Reliability of, 236; Reactor 
performance, 925; Increased output, 926 

Camouflage experiments, Transmission tower, 
113 

Canada: Transmission line contract, 116; 
British Columbia hydro-electric schemes, 
173; Electrical manufacturing outlook, 
175; Television cameras for, 213; Large 
turbines contract, 214; Power production 
in, 295; Electricity output in, 591; New 
telephone cable to, 626; Turbines for, 
626; Uranium contract, 627; Large oil- 
filled cable for, 666; Water power 
resources report, 883; Mobile generating 
plant for, 933; Power industry of, by 
A. E. Grauer, 1057; Trade with, 1096 

Canadian Association of British Manufacturers 
and Agencies, Change of address of, 120 

Canberra, Turbo-electric liner, 949; The 
propulsion machinery of, by L. W. W. 
Graham, 951 

CANTAT telephone cable link, 579, 626 

Capacitors: ‘Large power factor correction, 
69; B.S.S. for railway signalling, 1038; 
Heavy-duty, 1116 

Car factory, Television installation in a, 342 

Car park, Automatic, 882 

Cargo docks, Electricity in, by E. R. Radway, 
312 

Cassier’s Magazine, 
number of, 656 

Castings, Large turbine, 799 

Catering Equipment Exhibition, 260 

Cathedral cross floodlighting installation, 972 

Cathodic protection, 962 

Catterick Camp distribution system, 172 

Cell, Biochemical, 873 

Cement carrying vessel, Electric propulsion 
for, 1160 

Census of Production: Telegraph ‘and tele- 
phone apparatus, 590; Wires and cables, 
754; Domestic electrical appliances, 878 

Central Electricity Generating Board: Plant 
commissioned in 1960: 66; Contracts 
placed, 172, 304, 359, 3855 498, 504, 505; 
622, 630, 713, 753, 759, 793, 841; 882, 
927, 929, 1032, 1079, II57, 1159; 1160; 


Reproduction of old 
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Turbine blade failure research, 261; 
Berkeley research laboratories, 364, 369, 
948, 961; Power station efficiencies, 690, 
710; Reorganisation, 717; Advertising, 
792, 852; Interim report on Southern 
England power failure, 948, 964 

Ceramic information brochure, 588 

CERN, 1961 budget of, 18 

Ceylon: Telephones for, 629; 
hydro-electric scheme, 1118 

Chain ferries, Diesel-electric, 81 

Chelsea Flower Show, Electricity at the, 837 

Chile, Railway electrification i in, 1159 

Chilton Electric Products training scheme, 75 

Chloride Electrical Storage Co., New factory 
for Australian subsidiary of, 211 

Church floodlighting installations, 33, 794 

Church window, Unusual, 711 

Circuit-breaker design, 2 

Circuit-breakers: 275 kV air-blast, 589; Old 
h.v. oil, 626; Substation contract, 8413 
Post-arc currents in, 895 

Circuit breaking, Applications of high energy 
plasma in d.c., by J. J. Matthews, 735 

Clean Air Act, Electricity and, 670 

Clione, Fisheries research vessel, 853 

Coach station lighting installation, 753 

Coal: Production and consumption of, 22, 
120; Ulster prices inquiry, 212; and 
power policy, 236; N.C.B. survey, 714; 


Loan for 


Characteristics, 9053 Handling trials, 
969; Power stations consumption of, 
10313 and nuclear power, I135 


Coding theory, Applications of, by J. M. 
Meggitt, 419 

Coil winding in aluminium foil, 532 

Colleges of Advanced Technology, Proposal 
for independence for, 1164 

Cologne Fair, 303, 379 

Colombia, Philips’ factory in, 341 

Colston dishwasher progress, 175 

Columns, Light alloy lighting, 343 

Commissioning: Joys of, 473 large 
steam turbo-generators, by P. F. Carson, 
56; Blyth “A” and operation, by 
A. E. Powell and E. Forth, 60 

Common Market: Report on course on, 262; 
Importance to the electrical industry of, 
836 

Commonwealth Technical 
841, 922, 970 

Communications satellite, 792, 852, 874 

Compensation of staff, by J. W. Thomas, 631 

Competitions: Window display, 31, 533, 930, 
1032; Sign design, 120, 303, 389; Kitchen 
planning, 386; Public speaking, 537, 878; 
Essay, 606, 620; A.E.I.-Hotpoint birth- 
day, 792; Refrigerator Fair, 794; Trade 
literature, 874; Improving radio servicing, 
gII 

Computer techniques in lighting design, by 
H. E. Bellchambers, G. K. Lambert and 
H. R. Ruff, §5 

Computers, Electronic: Hoover installation, 
31; Nuclear simulator, 104; Summary 
of papers on digital for network 
analysis, by M. N. John, P. P. Gupta and 
Prof. M. W. Humphrey Davies, 163; 
Thin magnetic films for stores, 2443 
Film on, 2623 and machine design, 
by J. F. Levy, 291; for boiler control, 
299; Booklet on “Pegasus 2,” 4303 
British Army installation, 633; Operation 
of, 81 

Gabtecence Internationale des Grands Réseaux 
Electrique, British National Committee 
of, 342 

Construction sites, Inquiry into proposed 
safety regulations for, 216 

Conseil Européen pour la 
Nucléaire, 18 

Consumer Protection Bill, 214 

Contact materials, Booklet on, 341 

Contact rivet data sheet, 841 : 

Contactor gear, Industrial, by F. Brassington, 
451 

Contactor Switchgear: Leominster factory of, 
214; Price increase, 216 

Contract price adjustment formule, 117, 341, 
5355 712, 880, 1116 

Contracting, Future developments in, by 
S. L. M. Barlow, 1064 

Control engineering, by H. A. Prime, 907 

Control systems, Booklet on industrial, 709 

Controls Company of America (U.K.), Forma- 
tion of, 506 

Cookers, Electric: Price reductions, 31; 
Dangers of unearthed, 120; G.E.C. test 
bay for, 305; Aberdeen’ Corporation 


Training Week, 


Recherche 


houses’ 5oooth, 306; G.E.C. expansion 
programme, 754 

Copper utilisation, Symposium on, 429 

Core balance protection, Demonstration of, 669 

Cost saving suggestion award, 930 

Council houses: Cardiff rewiring plan, 343; 
Service charge protest, 576; Roehampton 
Estate rewiring, 590; Refrigerators for, 
881 

Courtney, Pope 
branch of, 263 

Courts, In the, 305, 711, 755, 794, 838; 879; 
928, 1032, 1083, III 

Courts of Justice electrical installation, 1156 

Crane control gear, 30 

Crane hoist control, by O. I. Butler, 93 

Crawley Industrial Products, New factory of, 
785 

Craxford Mouldings, Change of name of, 308 

Cross-bonding single-core power cables, by 
D. J. Clarke and I. P. Seth, 237 

Cross-Channel power link: Cable laying, 
959, 1048; Lydd _ substation, 1115; 
Rectifier transformers for, 1129; Cables 
joined, 1158 

Crystal filters agreement, 388 

Cyprus: Loan sought for electrification scheme, 
211, 877; Cable for, 799 


(Electrical), Birmingham 


Day MIRROR building, Electrical services 
in, 406, 421, 536 

Dairy Engineering Exhibition, 1963 venue for, 
118 

Damages award, 1083 

Dangers of isolation, 733 

De-aerators, Large, 928 

Decca Radar space electronics group, 68 

Delivery promises and performance, 319 

Department of Scientific and Industrial 
Research: Survey of nickel and chromium 
recovery in electroplating, 30; Confer- 
ence, 94; History of the Fuel Research 
Station, 305; Instrumentation booklet, 
629; Research Council’s annual report, 
IOI 

Department of Technical Co-operation, Bill 
for the establishment of, 588 

Desoutter Brothers, New factory for, 836 

Development and testing, Large-scale, by 
H. M. Mathews, 139 

Diesel generator sets, Orders for large, 306 

Digital computers for network analysis, Papers 
on, by M. N. John, P. P. Gupta and 
Prof. M. W. Humphrey Davies, 163 

Dimplex, Minister’s visit to, 878 

Diplomas in Technology, 606, 628, 634 

Direct conversion generators, by J. W. Gardner, 


569 

Distribution lines, Use of all-aluminium 
conductors for low-voltage, by W. J. 
Nicholls, 1144 

Divertor current measurement, 40 

Dog tracks, Under-turf heating for, 589 

“Do-it-yourself ’’ dangers, 709 

Domestic electrical appliances: Approvals 
Board, 2, 29, 385, 502; B.S. specifications, 
31, 338; Refrigerator production, 67, 258, 
627, 794, 1079; Electricity Boards’ sales, 
174, 389, 532, 759, 974, 1079; Swiss 
market for, 271 ; What am I offered? 
by T. Counter, 287; Philips Electrical 
plans, 389; Display of new, 428; Ex- 
tension of H.M.V. range, 431; Manu- 
facturers’ deliveries of, 435, 1079, 1131; 
Selling electrical living, 450; Stable 
market for, 520; Government economic 
policy on, 646; French ownership statis- 
tics, 800; 1958 production figures, 878; 
New G.E.C. products, 969, 1037; Sales 
in Nigeria, 970; Proposals for Fair, 1031}; 
New H.M.Y. company, 1034; Restricting 
demand again ? 1136 

Domestic electrical equipment supplements: 
Spin and tumbler dryers, issue dated 
6th January; Washing machines and 
wash boilers, issue dated 17th February; 
Vacuum cleaners and floor polishers, 
issue dated 24th March; Refrigerators, 
issue dated 28th April; Water heaters, 
issue dated 2nd June 

Domestic heating survey, 1069 

Dominican Republic, Tavera Dam project of, 
II7 

Dounreay nuclear reactor: Problems at, 426; 
Delay at, 753; Hold-up cleared, 830 

“ Dragon ”’ project, 67 

Drakelow “‘C” power station, Pump motors 
for, 387 
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Drill, Battery-operated portable, 795 ; 
Dungeness nuclear power station project, 
Progress of, 1065 


EartTHING resistors, Liquid, 841 

Electricity Board: Tariff 
increases, 307; Nottingham service centre, 
340; Cranford underground distribution 
lines, 525; Newstead Colliery Village 
supply, 1073 

Eastern Electricity Board: Need for sub- 
station sites, 63; Cables to replace over- 
head lines, 217; New storage heater 
developed by, 531; Flat pressure cable 
for, 669; Tariff changes, 858, 880 

Eastern Germany, Airfield equipment for, 589 

Economic Commission for Europe: Report 
on power supplies, 515 

Educational publications, 840 

Electric Light Fittings Association: President’s 
annual report, 502; Annual luncheon, 
520, 5553 Quality specification for 
industrial fluorescent fittings, 1048, 1089 

Electric shock, Resuscitation from, 774 

Electric traction, by J. A. Broughall, 921 

Electric Vehicle Association, Annual report of, 
830 

Electrical Association for Women: Annual 
conference, 59, 846; Conference on 
teaching electrical housecraft, 1713 
Kitchen planning competition, 386; 
Housecraft examination awards, 503; 
Teachers’ conference, 534; Housecraft 
advisers’ conference, 592, 742; German 
housewives’ visit, 795; Annual report, 
846; Annual luncheon, 847; Midlands 
Area conference, 973 

Electrical contracting industry: Apprentice- 
ship scheme, 29; and corporation 
work, 68; Exhibition electricians’ pay, 
117; Holiday credit stamps, 117; Scottish 
wages, 174, 217; Future developments, 
by S. L. M. Barlow, 1064 

Electrical Contractors’ Association: Annual 
conference, 70, 690, 716, 753, 957, IOI7— 
1026, 1027; Annual dinner, 303, 333; 
Liverpool Branch dinner, 539; Sixty 
years of, 947 

Electrical engineering production and orders, 
72, 628, 948 

Electrical Engineers Exhibition, 519; Stand- 
by-stand preview, 455; Opening cere- 
mony, 540; Awards, 541; Survey, 542; 
Exhibitors’ Consultative Committee’s 
annual general meeting, 969 

Electrical Floor Warming Association: General 
installation recommendations, 527 

Electrical goods, World trade in, 149 

Electrical Housecraft Advisers’ Conference, 
592, 742 

Electrical Industries Benevolent Association: 
Midlands Area target, 972 

Electrical Industries Club, 306 

Electrical industry: An economic survey of 
the in 1960, 154; European integra- 
tion and the, by S. F. Steward, 279; 
House of Lords debate on, 568, 601 

Electrical installation course, I119, 1166 

Electrical installations: Lecture on large 
industrial projects, 555; Discussion on 

practice, 748; Brochure on large, 
800; Defective earthing arrangements, 858 

Electrical manufacture, by S. F. Steward, 1059 

Electrical manufacture in Europe, 192; 
European integration and the electrical 
industry, by S. F. Steward, 279; Western 
Germany’s rapid advance, by Dr. Bodo 
Bottcher, 282; Belgian industry’s op- 
timism, by P. Dewez, 327; Growing 
efficiency of French industry, by Henri 
Davezac, 436; Austria’s special problems, 
by Dr. Stefan Dolinay, 613; Norway’s 
growing interest in exports, by Aage 
Snilsberg, 827; Keen competition in 
Sweden, by Nils Lundqvist, 1066 

Electrical manufacturing industry, Employ- 
ment in, 796, 837 

Electrical materials in 1960, 23 

Electrical Sign Manufacturers’ Association: 
Design competition by, 120, 303, 3893 
Annual report of, $35 

Fee as trade, U.K., 218, 393, 594, 801, 986, 
1162 ; 

Electrical Trades?’ Commercial Travellers’ 
Association, Annual luncheon of, 341 
Electrical Trades Union, Actions against, 305, 
a 755> 794, 838, 879, 928, 1032, 1083, 
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Electrical Wholesalers’ Federation annual 
dinner, 585, 605 

Electricity (Amendment) Bill, 426 

Electricity and the weather, 68 

Electricity as an industrial commodity, Sir 
Henry Clay, 1012 

Electricity Boards: Domestic appliance sales, 
174, 389, 532, 759s 974, 10793 Electricity 
sales: December, 1960, 180; January, 
387; February, 593; March, 756; April, 
973; -May, 1157; Growth of off-peak 
sales, 972 

Electricity Consultative Councils, Action by, 


789 

Electricity Council: Domestic appliance 
sales figures, 174, 389, 532, 759; 9745 
1079; Electricity sales figures, 180, 387, 
593, 756, 973, 11573 Quarterly analyses, 
428, 1080; Statistics digest, 590; Appoint- 
ments, 1029; Domestic heating survey, 
1069 

Electricity distribution, Some aspects of 
efficiency and economy in, by R. R. B. 
Brown, 1056 

Electricity generation, Progress in, by Sir 
Christopher Hinton, 135 . 

Electricity in cargo docks, by E. R. Radway, 
312 

Electricity in Eastbourne and beyond, by 
N. Boydell, 994 

Electricity .sales: December, 1960: 180; 
January, 387; February, 593; March, 
7563; April, 973; May, 1157; Quarterly 
analyses, 428, 1080; Growth of off-peak, 
972 

Electricity supply comparisons—Europe and 
the U.K., by D. J. Bolton, 884 

Electricity supply failures: Newcastle, 501; 
Large-scale South of England, 879, 906, 
9155 948, 964. ae 

Electricity supply industry: Electronics in the, 
by J. S. Forrest, 21; Inquiry into Scottish, 
426, 450, 501, 536, 601; Shift rates and 
allowances, 533; Compensation of staff 
in the, by J. W. Thomas, 631; Finances 
of, 689; 1961-62: 717; Contribu- 
tions to University of Sussex Appeal 
Fund, 789; Effect of oil tax on, 852; 
Higher allowances for staffs, 1034; Growth 


of, 1047; Self-financing of, 10733 
O.E.E.C. publication on in Europe, 
1087 


Electricity transmission system, The British, 
by Sir Christopher Hinton, 1054 
Electro-ceramic development, 521 
Electrode boiler, Large, 840 
Electrolier, Large, 798 
Electrolux works, Short time at, 174 
Electromagnetic machines, Evolution of, by 
E. Kuffel, 407 r 
Electronic equipment: Anglo-American manu- 
facturers’ agreement, 212; Increased 
exports of, 257; Stockholm exhibition of, 
878; American award to British makers, 
927 
Electronic instrumentation for nuclear power 
stations, Symposium on, 616 
Electronics: in the supply industry, by 
J. S. Forrest, 21; European standards, 
530; Medical, by Prof. R. Woolmer, 746; 
Manufacturers’ school, 793; I.E.E. and, 
1096 
Electroplating, Nickel and chromium recovery 
in, 30 
Elland power station, Official opening of, 783 
Elliott-Automation, Swedish subsidiary of;.714 
Elliott Brothers (London), New subsidiary of, 
260 
Elliott-Litton, Formation of, 429 
E.M.1I. domestic appliances division, 796 
E.M.I. Electronics: Mobile demonstration 
unit of, 261; London showroom, 9273 
Equipment for Russia, 1080 
Employment, Production and, 154 
Empress of Canada: Electrical installation in, 
646, 673, 756; Funnel floodlighting, 837 
End-winding fields, Turbo-generator, by D. S. 
Ashworth, P. Hammond and P. J. Law- 
renson, 723, 734 
Energy consumption, United Kingdom, 1164 
Engineer in Commonwealth development, 
The, by the Duke of Edinburgh, 690, 721 
“* Engineer,’’ Use and abuse of the term, 2 
Engineering, Graduate courses in, 222 
Engineering in Europe, 40, 82, 102, 231, 635, 
672, 922 
Engineering inspection conference, 791 
_Engineering, Marine, Weldin, 
Equipment Exhibition, 695 
Engineering production and orders, 72, 628 
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Engineering workers’ demands, 793 

Engineers: Training overseas, by J. E. 
Holden, 157; Salaries, 235; ——— and 
landscapes, 847 

Engineers’ Guild: 5000th member elected to, 
507; Conference, 568, 578 

English Electric Co.: Reinforced Plastics 
Division, 69; Contracts received, 171, 
214, 626, 974, 1032, 1157; Chairman’s 
address, 385; Scholarship awards, 668; 
American award to, 927; Aero engine 

. business agreement, 1035; Awards to 

apprentices, 1035 

Euratom: Fusion research contract, 535; 
Collaboration, 1087 

Europe: Trade division, 2; Nuclear research, 
18; Electrical manufacture in, 192, 279, 
282, 327, 436, 613, 827, 1066; Co- 
operation with, 275; Electrical trade of, 
280; Report on power supplies in, 5153 
Electronics standards, 530; Danger of 
isolation from, 733; Electricity supply 
comparisons with the U.K., by D. J. 
Bolton, 884; O.E.E.C. publication on 
electricity supply in, 1087 

European Free Trade Association: Tariff cuts, 
339, 970; Finland joins, 606 

European integration and _ the 
industry, by S. F. Steward, 279 

Exhibitions: Apprentice training, 258; British 

- Trade Fair, Moscow, 900, 963; British 
Trade Fair, Stockholm, 792; Catering 
Equipment, 260; Cologne Fair, 303, 379; 
Components, 1080; Dairy Engineering, 
118; E.D.A. Sales Conference, 344; 
Electrical Engineers, 455-491, 519, 540, 
542-554, 969; Engineering, Marine, 
Welding and Nuclear Equipment Ex- 
hibition, 695; Food store, 34; Hanover 
Fair, 823; Ideal Home, 513; Ideal 
Homes and Food, 1035; International 
Bakery, 981; International Heating and 
Ventilating, 589; International Household 
Goods and Hardware Fair, 303; Inter- 
national Plastics, 388, 532, 799, 879, 1077, 
1127; Lighting equipment, 216, 504, 759, 
11673 Mechanical Handling, 883; 
MESUCORA, 858, 870; Nuclear and 
h.v. equipment, 795; Physical Society, 
87, 95; Radio and Electronic Com- 
ponents, 906, 916, 970; Seaborne elec- 
trical, 1079; Self-service, 973; Semi- 
conductor, 506; Sound equipment, 534; 
Stockholm electronic components, 878; 
Technological books, 427 

Export burden, Sharing the, 405 

Export Council for Europe: Fact-finding 
missions, 116; Report on trading oppor- 
tunities in West Germany, III5 

Export Credit Guarantee Department, Im- 
proved facilities by, 690, 712 

Export display, 170 

** Export to exist,” by V. J. Stock, 529 

Export trade, Manufacturers and, 1154 

Exports: Wall map, 32; Stimulating, 88, 520; 
B.E.A.M.A. meeting on, 116, 159; Back- 
ground to, 133; U.K. electrical, 153; 
Co-operation in electrical, 159; G.E.C. 
warning on, 173; North-Western 
Club, 173; 1960 electrical, 180; Increased 
electronic, 257; Prospects for nuclear 
power, 260; Sales promotion guide, 4963 


electrical 


Telecommunications equipment, 709; 
Lightning arrestor, 714; Overhead line 
products, 797; Motor orders, 7973 


Encouraging, by H. H. Mullens, 1002; 
Belling Lee, 10315 |. .B-E-A.M.A. 
analysis of electrical, 1033 

Expulsion fuse-switches, Tests on, 54 

Extrapolating temperature-rise curves, by 
J. J. Bates, 775 

Extrusion press, Large, 787 


Factory shut-downs, by D. A. Dewison, 


654 
Fafnir Bearing Co., New factory project of, 666 
Faraday Lecture, by L. J. Davies, 329 
Farmers and electricity charges, 625 
Fatalities, 19, 504, 668, 774, 958 
Fault-finding booklets, 386 
- Federal Trust for Education and Research, 
Common Market courses by, 262 
Federation of British Industries: Surveys on 
industrial trends, 289, 1115; Publication 
on fuel economy, 516; Scheme for 
sharing scientific equipment, 667; Presi- 
_ dential address, 712; Report of delegation 
to Spain, 837 : 


Fenner, J. H., & Co., African activities of, 173 

Fenton Byrn & Co., New premises of, 878 

Ferranti: Semiconductor applications labora- 
tory of, 531 ; Meter department moderni- 
sation, 1031; ‘Transformer order, 1079, 
1161 

Ferranti, Denis, Meters: Acquisition by, 1032; 
Indian agreement, 1080 

Ferries, Diesel-electric chain, 81 

Ffestiniog pumped storage scheme, Equipment 
for, 429, 880 

Fibre-reinforced resin materials, 592 

Fife, Industry in, 1158 

Films, Industrial: Railway electrification, 32; 
Nuclear energy, 262; Computers, 262; 
Industrial laminates, 880 

Finland, E.F.T.A. joined by, 606 

Fire alarm system, Television Centre, 534 

Fire fighting, Booklet on industrial, 304 

Fisheries research vessel, 853 

Flashing indicators, Motor vehicle, 1164 

Flatley, A. J., Expansion plans of, 386 

Flats, Electrically heated, 1115 

Fleet Building, Opening of, 667 

Fletcher, Russell & Co., Change of name of, 428 

Floating dock, Equipment for, 757 

Floodlighting: Church installations, 33, 794; 
London buildings, 589; Liner’s funnel, 
837; Windsor, 972; Cathedral cross, 972 

Floor warming: Cable price reduction, 119; 
Showroom, 263; Symposium on, 313; 
Glasgow housing scheme, 338; Race- 
course enclosure, 388; Electrical 
Association’s installation recommenda- 
tions, 527, 786; A householder’s view on, 
by W. A. Pullman, 657; Conference, 879; 
Installation, I115 

Flow measurement history, Book on, 376 

Fluorescent lighting: Improved range of 
fittings, 507; New tube, 507; E.L.F.A. 
quality specification for industrial fittings, 
1048, 1089 

Food store exhibition, 34 

Forest fire control by radio, 883 

Foster Wheeler House, 588, 1156 

Foster Wheeler John Brown Land Boilers 
Consortium, 339 

Foxboro-Yoxall, Redhill factory of, 1159 

Foyles of Gloucester, Lighting installation at, 


924 

Fractional Motor Conference annual report, 
840 

France: Domestic appliance ownership in, 


800; MESUCORA exhibition, 858, 870; 
Equipment for aircraft industry, 881 
French industry, Growing efficiency of, by 
Henri Davezac, 436 

Fuel cell research, 874 

Fuel price policy, 364 

Fuel requirements, 338 

Fuel survey of United States, by H. Perry and 
C. C. Anderson, 936 

Fuller Electric, L.E.B. members visit to, 590 

Furnaces: Large arc melting, 40; Shaker 
hearth, 69; Wire works, 216; Transistor 
production, 261, 629; Steelworks, 5345 
Australian project, 589; Transformers for, 
630; Resistance, 798; Control system for 
arc, 852; Large induction, 1158 

Fuse-switches, Expulsion, 54 


GarRINGTONS, Chinese visitors to works 
of, 800 

Gas pipeline, Flexible submarine, 66 

Gas turbine, Industrial, 528 

Gear hardening, Induction heater for, 115 

General Electric Co.: Installation Equipment 
Group headquarters, 66; Contracts re- 
ceived, 70, 385, 430, 535; 589, 841, 10795 
Research facilities re-organisation, 88, 985; 
Prospects, 88; Work at Hirst Research 
Centre, 98; Export warning by, 1733 
Atomic-energy group merger, 192, 211; 
New appointments, 210; Marine Depart- 
ment activities, 263; Acquisition of Radio 
& Allied (Holdings), 386; Reorganisation, 
627; Dip. Tech. successes, 628; Squirrel 
cage motors publication, 629; Cardiff 
lighting showrooms, 630; Joint metals 
company formed, 667; 8,000 h.p. motor, 
669; Cooker expansion programme, 7543 
Co-operation with Richardsons, West- 
garth, 794; Export Guide, 796; New 
companies, 836; Liquid earthing re- 
sistors, 841; Japanese nuclear power 
station site offices opened, 842; Medical 
officers’ works visit, 883; New domestic 
appliances, 969, 1037; Magnet House to 


vil 


be demolished, 1081; New _ process 
control company, 1156; Nuclear research 
visit, 1158 

Generating plant design, by C. W. Priest, 1005 

Generation of electricity: 1960 figures, 68, 
180; December, 1960: 180; January, 
340; February, 593; March, 756; 
April, 973; May, 1157; Progress in, by 
Sir Christopher Hinton, 135; Industrial, 
340; Magneto-hydrodynamic, 567, 574 


Generators: Satellite e.h.v., 713; Wind- 
driven, 858, 895; Mobile, 933 

Germanium wafers, Automatic grading 
machine for, by F. W. Rockall, 181 

Germany, see Eastern Germany, Western 
Germany 

Ghana: Volta River project, 503 

Glasgow railway electrification: Interim re- 


ports on train failures, 183, 1109; Tests 
of modified trains, 531 

Glasgow smoke control areas, 30 

Glen Nevis hydro-electric scheme, 341 

Goole primary substation, 1123 

Governor, Electro-hydraulic water turbine, by 
N. P. Percival, 105 

Grading machine for germanium wafers, 
Automatic, by F. W. Rockall, 181 

Graham Clark Lecture, by the Duke of 
Edinburgh, 690, 721 

Graphite, Impermeable, 104 

Greyhound track under-turf heating, 1034 

Grid system, Development of the 275 kV, by 
J. L. Egginton, 1009 

Group motor control boards, by R. T. Lythall, 
1136, 1137 

Guernsey, Early days of electricity supply in, 63 


Harr dryers, B.S. Specification for, 31 

Halden nuclear reactor, 957 

Hanover Fair, 823 

Hardening machine, Gear, 115 

Harwell, Some phases of the work of, 1097 

Hawker Siddeley: Hamble works change, 343 
Nuclear factory closure plans, 627, 852 

Hazardous areas, Plant operation in, by 
W. J. F. Cocks, 395 

Heat pumps, Range of, 1086 

Heat treatment installation, 840 

Heaters: Risks of automatic controls used with 
radiant type, 68; Government talks on 
storage type, 342; Purchase tax on 
storage type, 426; New type thermal 
storage, 531; Domestic thermal storage, 
588; Morphy-Richards’ new models, 842 

Heating: Lighthouse installations, 214; 
by infra-red radiation, by R. J. Francis, 

Grey- 


247; Report on off-peak, 914; 
hound track under-turf, 1034; Elec- 
tricity Council’s domestic survey, 


1069 

Heating and Ventilating Research Association, 
Annual general meeting of, 754 

Heavy plant, Transporting, 925 

Herbert, Alfred, Applied research department 
of, II61 

Hermes, Electrical installation in, 646 

High Marnham power station, Large generator 
transformer for, 592 

High-voltage bushings, Moulded, by R. J. 
Males, 1061 

High-voltage impulse generators, by T. E. 
Broadbent, 647 ' : 

Hinkley Point nuclear power station project: 
Progress of, 303, 929; Pressure vessel 
test, 339; Tests on equipment for, 803 

Hire-purchase controls relaxation, 170 

Hirst Research Centre, Some current work at, 


8 

HLM. Domestic Appliances, Formation of, 
10 

Holme ieerepont power station project, 30 

Hoover: Computers for, 31; South African 
assembly plant, 68; New appliances by, 
392; University scholarships, 1035; Pro- 
duction at Merthyr factory, 1165 

Hot reversing mills, Automatic programming 
for, by T. E. S. Rickard, 741 

Hotpoint Home Centre, 34 

Hotpoint Research and Development Centre, 
1091 

House of the future, 532 

Houses, Example of rejuvenated old, 505 

Hunter Memorial Lecture, by J. S. Forrest, 21 

Hunterston nuclear power station, Gas cir- 
culators for, 1118 

H.y. transmission, Stability problems with, by 
T. W. Berrie, 49 


Vill 


Ipm United Kingdom, Data Centre of, 1118 

Ideal Home Exhibition, 513 

Ideal Homes and Food Exhibition, 1035 

Ignition system, Electronic, 503 

Illuminating Engineering Society: Fittings 
display, 68; New Code, 584, 645, 671, 
926; Duke of Edinburgh elected Honorary 
Fellow of, 710 

Immersion heater, Large flameproof, 29 

Imperial College: New laboratories at, 7543 
Post-graduate course, 1038 

Imports, Electrical, 1033 


Impulse generators: View of, 134; High- 
voltage, by T. E. Broadbent, 647 

Inco-Mond Magazine, 337 

Incorporated Sales Managers’ Association 
conference, 877 

India: Research reactor, 119; Railway 


electrification, 223, 320; Protection of 
transformer makers, 340; Nuclear power 
in, 619; Development loan, 838; Fire 
alarm system for, 881; Paper mill 
expansion, 1033; Meter manufacture in, 
1080; Small industries in and 
Pakistan, by Austen Albu, 1147; Cable 
machinery for, 1158 

Induction heaters: Gear hardening, 1153 
Zone refining, 434; Course on, 5913 
Servicing agreement, 592 

Industrial expansion, New economic frame- 
work for, 877 

Industrial materials, Applied physics course on, 
606, 634 

Industry and the House, by Austen Albu, 
251, 311, 377; by George Darling, 743 

Influencing demand, 1047 

Inguest, Substation explosion, 504, 668 

Installation practice, Discussion on, 748 

Institute of Welding spring meeting, 590 

Institution of Civil Engineers: Amalgamation 
vote, 325 


Institution of Electrical Engineers: South 
Midland Centre annual dinner, 259; 
Lecture theatre lighting, 339; Wiring 


Regulations interpretations, 355; Annual 
dinner, 375; North-Western Centre 
annual dinner, 498; Reconstructed build- 
ing of, 749; Annual report, 843, 888; 
Summer Meeting, 967, 975; Components 
and materials conference, 1077; and 
electronics, 1096; Premium awards, 1150 
Institution of Engineers-in-Charge, Annual 
dinner of, 836 
Institution of Municipal Engineers: Amalga- 
mation vote, 325 
Institution of Nuclear Engineers, 882 
Institution of Production Engineers: The 
Viscount Nuffield paper, 1092 
Institution, Suggestion of a “‘ supra,” 364 
Instrumentation in industry, Booklet on, 629 
Instruments, 1960 production of, 795 
Insulators: Arc damage to, by A. E. Guile, 
245; B.S. specification for high-voltage, 


252 

In support of the product, by H. M. Mathews, 
139 

Integra, Leeds & Northrup, Change of name of, 


33 

International Atomic Energy Agency: Guide 
to reactors, 206 . 

International Bakery Exhibition, 981 

International Combustion: Bid for Super- 
heater Co., 1032 

International Computers & Tabulators, Factory 
extension of, 883 

International Heating, Ventilating and Air 
Conditioning Exhibition, 589 

International Household Goods and Hardware 
Fair, 303, 379 

International Plastics Engineering, 261 

International Plastics Exhibition, 388, 532, 
799, 879; 1077, 1127 

gate aaoual Systems Control, Formation of, 
1I5 

Intrinsically safe apparatus, Testing, 198 

Investigating space, by J. A. Ratcliffe, 911 

Investment in local manufacture overseas, by 
V. S. Riscoe, 142 

Iraq: Electrical trade with, 343; Russian 
plant for, 841; Control equipment for, 882 

Ireland, Republic of: Microwave telephone 
link, 927 

Irradiation experiments, Design of, by J. R. 
Atkinson and S. Rigg, 516 

Isora Illuminating Ceilings, Formation of, 342 

Isotopes, Radioactive, 874 

Israel, Electric motor manufacturing project 
in, 504 
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Italy: Testing facilities, 48; Lighting con- 
ference, 926 


J APAN: Shinto ceremony at nuclear power 
station site, 175; Colour television in, 
838; Equipment for nuclear power station, 
841; Nuclear power station site offices 
opened, 842; Monorail train, 1119 

Jersey electricity tariff increases, 259 : 

Fohn Wilson, Cement carrying vessel, 1160 

Johnson & Phillips: Tests on expulsion fuse- 
switches of, 54; Large transformer order, 


305 
Joint achievements and responsibilities, by the 
Hon. H. G. Nelson, 1003 


Karis hydro-electric scheme, Fourth set 
commissioned at, 588 

Kearsley power station, Ash handling plant for, 
927 

Kenwood Manufacturing Co., Price reductions 
by, II19 

Kincardine power station, Cables for, 1117 

Kuwait, Switchboards for, 841 


LaBoRATORIES : High - voltage, 204; 
Mobile railway, 300; C.E.G.B. nuclear 
research, 364, 369, 948, 961; Plessey 
aircraft equipment, 502; Ferranti semi- 
conductor applications, 531; Imperial 
College, 754; Rutherford, 839; Mc- 
Fadzean, 889; Allen West, 973; Hotpoint 
research, 1091; Parsons mechanical re- 
search, I116 

Lamps: Supply position for sodium, 260; 
Philips’ Colombian factory, 341; New 
fluorescent tube, 507; B.S.S. for studio 
spotlight, 635; Monopoly allegation, 709, 
792; Price changes, 1032, 1080, III9, 
1157 

Lancashire Dynamo Electronic Products: 
American licence agreement, 212; Book- 
let on industrial control systems, 709 

Landscapes, Engineers and, 847 

Lec Refrigeration, Reversion to full working 
week by, 428 

Lecture theatre projection installation, 31 


Letters to the Editor— 

All-electric universe, An, by C. E. R. Bruce, 
20, 332; by J. G. Peirson, 104 

Cables from Japan, by W. L. Wray, 1143 

Consumer protection, by J. Mortimer 
Hawkins, 253 

Contact materials, by H. W. Baxter, 176; 
by M. M. Khalifa and F, Abdul- 
Makarem, 176 

Copper v. Aluminium, by F. G. McDonald, 
331 

Engineers’ salaries in Jamaica, by J. P. 
Weston, 220 

Europe and the U.K., by E. A. Lawler, 1072 

Evolution of electromagnetic machines, by 
T. J. Barfield, 498 

Oil-filled cables, by W. Knight, 822 

Oriana, Australian equipment for the, by 
J. I. Samson, 413 

Power failure, Planning and the, by P. 
Knottley, 965 

Railway electrification, by Lord Monkswell, 


332 

Railway modernisation, by M. W. Burnby, 
20 

Revision of standards, by D. M. Cherry, 331 

Shavers on tour, by E. H. W. Banner, 498 

Ship-shore. supplies, by D. Winton Thorpe, 
253; by A. E. J. Grinyer, 253 

Space for equipment, by W. Hudson, 1143 

Status of engineers, The, by E. Simons, 203; 
by D. de Mattos, 103; by J. W. 
Thomas, 103, 331; by I. A. Currey, 
295; by A. D. Malin, 331; by J. G. 
Orr, 381; by L. J. Archer, 530 

Survival of the fit, by T. J. Barfield, 253 

Too low a salary ? by “‘ Engineer (Retired),” 
704 

Women and wiring, by Mary George, 332; 
by “‘ Helios,” 381 


Level crossing barriers, Automatically operated, 


303 

Lifts for L.C.C. estates, 593 

Lighthouses, Night storage heaters in, 214 

Lighting: Computer techniques in —— 
design, by H. E. Bellchambers, G. K. 
Lambert and H. R. Ruff, 55; Display of 


fittings, 68; Lancashire street co- 
ordination, 70; Hanger Lane underpass, 
116; African public buildings, 118; Film 
show on, 119; Exhibitions, 216, 504, 
759, 1167; Shell building, 259; I.E.E. 
lecture theatre, 339; Lightweight columns, 
343; Special lanterns for City, 385; 
Yugoslav airport, 430; Improved fluores- 
cent fittings, 507; Motorway, 5363 
Luton Airport, 577; New I.E.S. Code, 
584, 645, 671, 926; Large industrial 
installation, 628; Victoria Coach Station, 
753; High intensity installations, 7923 
National Gallery electrolier, 798 ; 
Luminous ceilings, 798; London Airport 
hotel emergency installation, 840; Aero- 
drome runway, 879; Woodwork shop, 
881; Department store installation, 924; 
Italian conference, 926; Office, by R. G. 
Hopkinson, 931; Better office, by W. J. 
Jones, 1026; Quality specification for 
industrial fluorescent fittings, 1048, 1089; 
in the home, 1167 
Lightning arrestors, Export order for, 119 
Liner electrical installations, 646, 673, 756, 949 
Liner funnel floodlighting, 837 
Liner, Turbo-electric: Electrical installation 
of, 949; Propulsion machinery of, by 
L. W. W. Graham, 951 
Lintott, H. & E., Change of name of, 263 


Liquidations— 
Allen, Geoff. (Mansfield), 270 
Alvis Electrical Co., 600 
Astoria Electrics, 600, 681 
Atkins, H. C., Laboratories, 729 
Barlow, A., & Co., 270, 402 
Barratt, A. T., & Co. (Manchester), 1126 
Bastin, A., & Co. (Electrical), 512, 851 
Beacon Supply Stores, 851 
Billingham (Electrical), 729 
Blackheath Instrument Co., 126 
Bracrealm Electrical, 443 
Breck, Alan, 559 
Bridger, R. O., & Co., 939 
British Columbia Electric Railway Co., 28 
British Ferrocart Co., 681 
Brooks Ridley, 1126 
Brooks Washing Machines, 985 
Capel Electrical & Radio Co., 729 
C. & D. Electrics (Camelford), 641 
Central Appliances, 169 
Central Electronics Co. (Clapton), 641 
Cerrig-y-Drudion Electricity Supply Co., 


359, 600 
Clarke, L. & I., Electrical Co. (Portslade), 


1043 
Colclough (Hanley), 270 
Consul Washer & Vacuum Co., 939 
C. & W. Electrics, 1126 
Darwen Electrics, 169 
Davis Electrical & Radio Accessories, 1173 
Derwent Exports (London), 811 
Domesticaids (Western), 316 
Doubleday, W., 559 
Electrahome, 443 
Electro-Horticultural Services, 939 
Elite Radio Co., 894 
E.W.D. (Electrics), 28, 126 
Fairman, M. J., 443 
Fenn Electrical, 1126 
Gates, Peter (Hove), 811 
G.B.H. Distributors (Stoke-on-Trent), 270 
G.P.C. Electronics, 316, 359, 512 
Graham Electrics, 600 
Green, Philip, 811 
Gregory, Wm. (Electrical Installations), 443 
Guest Electrical Co., 1126 
Halpich, 359 
Harrison’s (Electrical & Refrigeration), 641 
Hobson & Hammond (Electrical), 28, 80 
Holmes, A. W. (Radio & Electrical Services), 
169 
Holmes Electrical, 270, 316 
Home Appliances (J. E. Bell), 641 
Home & Domestic Services (Bristol), 729 
Home Electronics (Bradford), 985 
Hones Electric, 359 
Hunter, John, & Co. (Electrical Engineers), 


1173 

Ideal Homes Electric (Lancs.), 512 
Ilmace, 559 

Jacques (Electrical), 80 

Jon Electrics, 443 

Kenyon, Don, Electrical (Nottingham), 359 
Landmar Electrical Engineering, 729 
Lectrix (Bristol), 126 ; 
Litmarts Electrical, 681 

Longford Electric Co., 985 
Markwells (Electrical Supplies), 1173 
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Marland, R. & B., 512, 1126 

Marshall & Owen, 985 

Mayfair Electric, 443 

Maypole Electrical, 402 

Mersey Domestics, 894 

Merseyside Engineering (Refrigeration), 169, 


443 
Metro Pex, 985 
Metropolitan-Vickers-Beyer, Peacock, 359 
Miers, Arthur, & Co., 359 
Milburns (Bradford), 443 
Milldale Electric Co., 1173 
Miller, Albert, & Co. (Southport), 600 
Mills (Electrical Services), 169 
New Century Electric, 512 
New Malden Electrics, 28 
Newth, John, 270 
Northolt Electrical Services, 1173 
Overseas Electrical Supplies, 729, 939 
Pearson, B., Products (Electrical), 641 
Perryvale Electrical Appliances, 80 
Philip-Smith Organisation, 316 
Phillips & Dart Electrical, 939 
Planet Electrical, 729 
Pool Electrics (Blackpool), 729 
Queen Bee Enterprises, 28 
Reco Electronics, 512 
Reeves Electrical & Radio Co., 227 
Regent Electrical Distributors (Middlesex), 
3 169, 1126 
Ridley, H. H., & Co., 939 
Ristona Products, 939 
Rye Electrics, 512 
Sayers & Williams, 729 
Shadbolt Bros., 126 
S. & J. Electrical Appliances, 316 
Smith, Hubbard & Co., 126 
Solihull Trading Co., 402 
Spon Electrical Co., 126 
S. & R. Domestic Appliances (Wakefield), 
985 
Star-lite Manufacturing Co., 641 
Stead & Firth, 641 
Tapes, R. B., 270 
Tate Engineers, 126 
Tern Electrics, 126 
Tipton Electrical Repairs, 1126 
Turbo Electric, 600 
Vactric, 316 
Ventura (Lighting), 443 
Veritys, 402 
Victoria Electrical Co. (Manchester), 1173 
Vosper, S. C., 939 
Walter (Sales), 939 
Washer Services & Supplies Co., 939 
Watson-Watt, Sir Robert, & Partners, 1126 
W.E. A. Lectric, 1126 
Whelan Wholesale Co., 1173 
Windles (Nelson), 169 
Wrights Midland Electrical Co., 512 


Live line repairs, 192 

Liverpool Town Hall, Rewiring of, 429 

Lloyd’s Register of Shipping, Annual report 
of, 622 

Local manufacture, Investment in, by V. S. 
Riscoe, 142 

Locomotives: Gas turbine, 116; Diesel- 
electric type for Sudan, 503; Diesel 
railway, by A. D. Swanston and B. W. 
Towell, 740; Large order for diesel- 
electric, 837 

London Airport hotel emergency lighting, 840 

London Electricity Board: ‘Tariff increases, 
386; Members’ visit to Fuller Electric, 590 

' Luton Airport lighting installation, 577 


Mcrapzean Laboratory, Official opening 

of, 889 

Macfarlane Engineering Co., Golden jubilee 
of, 1078 

Machine-tool control discussion, 220 

MacLaren, Sir Hamish, Portrait of, 277 

Magnetic tools, Lecture on, 930 

Magneto - hydrodynamic generation, 5673 
J.E.E. discussion on, 574 

Malaya: Annual report of Central Electricity 
Board of, 616; Hydro-electric scheme, 797 

Malta, Electricity in, 979 

Manchester Courts of Justice, Electrical 
installation of, 1156 

Manufacture overseas, Investment in local, 
by V. S. Riscoe, 142 

Manufacture, Photographs of processes of, 
144-148, 160-162; Correction to caption, 
210 

Map, Export, 32 s 

Marine electrical installations, 646 
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Market Research Society, Annual luncheon of, 


497 

Mass spectrometer, Spark-source, 388 

Massachusetts Institute of Technology: Cen- 
tennial celebrations, 564; Centenary of, 
by Sir Willis Jackson, 691 

Mauritania, Diesel generator sets for, 306 

Mauritius: Power station project, 388; Tidal 
hydro-electric proposal, 1027 

Measurement and control exhibition, 858, 870 

Measurements, Precision, by A. Felton and 
G. H. Rayner, 73 

Measuring Instruments (Pullin), Annual sales 
conference of, 506 

dare: Handling Exhibition: 1962 venue, 

83 
Medical electronics, by Prof. R. Woolmer, 746 
Mersey Cable Works, Transfer of ownership 


of, 754 
Merseyside and North Wales Electricity 
Board: Tariff increases, 171; Floor 


warming symposium, 313; Window dis- 
play competition, $33 

MESUCORA exhibition, 858, 870 

Metal Industries: Australian acquisition by, 
304; Jamaican activities of, 308 

Metal prices chart, 534 

Meter-type bearing materials, E.R.A. report 
on, 620 

Metropolitan Line modernisation, 1082 

Mexico, Trade delegation from, 927 

Micanite & Insulators Co., Diamond jubilee of, 
429 

Microwave valves, Anglo-U.S. firms agreement 
on, 429 

Middle East Association, 505 

Midland Electric Manufacturing Co.: Anglesey 
factory of, 262; Works visit, 1161 

Midland Silicones’ plant expansion, 714 

Midlands Electricity Board: Supply change- 
over completed, 504; ‘Tariff increases, 
713, 1027; M.I.C.C. cable for flats scheme, 
1083; Accident at showroom, 1083; 
Gloucester service centre, I119 

Mine winders: Motors for, 306; Order for, 
668 

Mobile demonstration unit, 261 

Mobile power unit, 428 

Moffats, New showrooms of, 119 

Molybdenised products, Publication on, 973 

Mond Nickel Co., Change of name of, 389 

Monopolies and Restrictive Practices Acts, 
B.O.T. annual report on operation of, 504 

Monopoly buyers, by S. Z. de Ferranti, 1000 

Montana, Electrical equipment for, 215 

Morgan Crucible Group reorganisation, 666 

Morphy-Richards: One millionth convector 
produced by, 119; Full-time working at 
refrigerator factory, 589; New heaters, 
842; New refrigerator factory of, 891 

Moscow, British Trade Fair in, 900, 963 

Motor control boards, Group, by R. T. 
Lythall, 1136, 1137 

Motor vehicles: Flashing indicators, 1164; 
Lighting of, 1164 I 

Motors: Gold mine winder, 306; Squirrel 
cage, 629; 8,000 h.p. direct current, 669; 
Export orders for, 797; Booklet on, 1081 


Mullard: Semiconductor exhibition, 506; 
Educational publications, 840 
NartIonaL Coal Board: Specifications, 


337, 881; Survey, 7143 Campaign to 
reduce stocks, 1031 

National Gallery, Electrolier in, 798 : 

National Inspection Council for Electrical 
Installation Contracting, 628, 858 

National and Local Government Officers, 
Annual conference of, 1063 

National Parks, Electricity and, 752 

National Physical Laboratory, Annual report 
of, 822 ; 

National Research Development Corporation, 
Annual report of, 180 

Nationalised industries: White Paper on 
finances of, 666, 689; Financial and 
economic obligations of, by D. J. Bolton, 
715; Assessing replacement cost, 734 

Naval engineering, Commissions in, 843 

N.E.C.T.A.: Pamphlet on aims and services 
of, 88; Conference, 755 

NESTOR nuclear reactor, 531 

Network analysis, Papers on digital computers 
for, by M. N. John, P. P. Gupta and 
Prof. M. W. Humphrey Davies, 163 


New Books— : 
Alternating Current Machines, by H. Cotton, 
22 


1X 


Analytical Techniques for Non-Linear 
_Control Systems, by John C. West, 310 
Basic Electrical Measurements, by M. B. 
Stout, 943 
British Plastics Year Book, 788 
Dictionary of Electronics, by Harley Carter, 
121 
Dielectric Circuit, The, by Philip Kemp, 121 
Direct Current Machines, by H. B. Ranson 
and E. T. A. Webb, 242 
Directory of Opportunities for Qualified 
Men, 630 
Electrical Engineering Materials, by Adrianus 
J. Dekker, 1038 
Electrical Pocket Book, 798 
Electrical Theory on the Giorgi System, by 
P. Cornelius, 612 
Electrical Trades Directory—Blue Book, 669 
Electrical Year Book, 800 
Electronic Equipment, by G. W. A. Dummer 
and N. Griffin, 1038 
Faraday, Michael, by Alan E. Jeffreys, 62 
First Aid in the Factory, by Lord Taylor 
and others, 242 
Fuel Economy 1961: 516 
Fuel Research 1917-1958: 305 
Fundamentals of Digital Instrumentation, 
by D. S. Evans, 22 
Fundamentals of Radio Receiver Servicing, 
by E. M. Squire, 943 
Handbook of Commerce and Industry in 
Nigeria, 30 
High Voltage Direct Current Transmission, 
by Colin Adamson and N. G. Hingorani, 


943 

History of Flow Measurement by Differen- 
tial Pressure, 376 

Hotels and Restaurants in Great Britain and 
Ireland, 308 

Induction-Type Integrating Meters, by 
G. F. Shotter and G. F. Tagg, 820 

International Transistor Data Manual, 758 

Introduction to Natural and Synthetic 
Rubbers, by D. W. Huke, 612 

Magnetic Materials in the Electrical Industry, 
by P. R. Bardell, 439 

Modern Wiring Practice, by W. E. Steward, 


677 

North Eastern Electrics, The, by K. Hoole, 
1014 

Principles and Practice of Aircraft Electrical 
Engineering, by H. Zeffert. 

Principles of Feedback Control, by C. H. 
Wilts, 310 

Principles of Semiconductors, by M. G. 
Scroggie, 820 

Principles of Transistor Circuits, by S. W. 
Amos, 677 

Progress in Dielectrics—Vol. III, edited by 
J. B. Birks and J. Hart, 612 

Radio and Electronic Components—Vol. V, 
by G. W. A. Drummer and W. T. 
Blackland, 677 

Sell’s British Aviation, 29 

Silicones, by S. Fordham, 22 

Technical Data on Fuel, 962 

Television Receiver Servicing—Vol. I, by 
E. A. W. Spreadbury, 612 

Testing of Electrical Machines, The, by 
Laurence H. A. Carr, 62 

Welding Handbook—Part III, edited by 
Arthur L. Phillips, 121 

Wireless and Electrical Trader Year Book, 305 

World Directory of Nuclear Reactors, 206 

Year Book of the Heating and Ventilating 
Industry, 839 


New Electrical Equipment— 
Accelerometer, 977 
Aerosol lubricant dispenser, 718 
Air heating units, 940 
Aluminium solder, 761 
Ampere demand meter, Thermal, 636 
Amplifiers, Miniature transistor, 561 
Analogue computer control, 897 
Angle encoding system, 509 
Armature banding tape, 128 
Baking ovens, 684 
Batch counters, 761 
Batteries: Small rechargeable, 185; Tubular 

type, 228; Voltage reference, 844 

Blending machine, Commercial, 297 
Bridge, Component testing, 597 
Cable joint sealing resins, 637 
Cable junction, Moulded, 508 
Cable tie, Nylon, 1168 
Cable trays, Heavy duty, 682 
Cable winder, Automatic, 508 
Cables, Solid embedded heating, 1084 
Cam pick-offs, 264 


New Electrical Equipment—continued 


Capacitance standards, 266 

Capacitors: Miniature, 229; High vacuum 
variable, 597; Adjustable, 844; Solid 
electrolyte, 897; Ganged, 1084 

Cathode-ray tube, Industrial projection, 434 

Ceiling switch, 1169 

Circuit-breaker, Earth-leakage, 597 

Circuit-checking equipment, 265. 

Clamp, Overhead line suspension, 637 

Clothes dryers, 684 

Component printing machine, 845 

Conductive spring material, 1036 

Conduit, Underground p.v.c., 1169 

Connector, Temporary continuity, 432 

Contactors: Unit, 352; Heavy duty, 390; 
Vertical lift, 976 

Control panels, Gas-tight, 186 

Controllers: Proportional, 896; Photo- 
electric on/off, 1121 

Cooker control unit, 720 

Cooker, Double oven, 391 

Cooker hotplate control, 719 

Counters: Batch, 761; Lightweight electro- 
magnetic, 1120 

Couplers, Armoured, 897 

Crystal pullers, 1168 

Deep freeze cabinet, 296 

Deep fryers, 941 

Detectors: Discharge, 760; Photo-electric, 
761 

Digital indicator, Projection, 561 

Digital voltmeter, 509 

Discharge detector, 760 

Dishwashing machine, 185 

Drill, Rotary percussion, 682 

Drum heaters, 264, 298 

Dryers, Clothes, 684 

Drying apparatus for electrical equipment, 


390 

Earth-leakage circuit-breaker, 597 

Earth proving unit, 352 

Elapsed time indicators, 977 

Electrode holder, Welding, 637 

Electrodynamic materials tester, 844 

Electro-plating rectifier equipment, 718 

Excess demand warning system, 42 

Exposure meter, Photographic, 266 

Fan heater, 898 

Fans: Man cooler, 390; Desk types, 638, 
978, 1085 

Fires; Fuel-effect, 296, 684, 898, 9783 
Bowl, 1085 

Fish cabinet, Refrigerated, 638 

Flexible cable winder, Automatic, 508 

Floor heating control, 977 

Floorboard lifting devices, 297 

Flue dust monitor, 806 

Fluorescent fittings, 230, 296, 391, 682 

Fluorescent tubes, Improved, 806 

Food mixer, 1037 

Foot massager, 807 

Frequency/capacitance meter, 845 

Frequency measuring equipment, 433 

Frozen food sales cabinet, 353 

Furnaces: Laboratory, 41; High tem- 
perature vacuum, 128 

Fusegear, H.v., 127 

Gamma radiation monitors, 638 

Gauges, Non-contact, 433 

Geared motor units, 228 

Glass insulating paper, 298 

Hand lamps, 185 

Harmonic analyser, 77 

Heat pepe Domestic and commercial, 
$e) 

Heaters: Infra-red, 127, 898; Drum, 264, 
298; Induction, 434, 976, I120, 1168; 
Radiant, 683; Flexible surface, 896; 
Fan, 898; Tangential flow, 1085; Con- 
vector, 1122; Fluid-filled, 1122 

Heating cables, Solid embedded, 1084 

Heating control systems, 352 

Heating controller, Off-peak, 637 

Heating element, 638 

Heating tapes, 760 

Heating units, Air, 940 

Heat-light fittings, 229 : 

Hedge trimmer attachment, 598 

Hotplate, Table type, 296 

Illuminated ceilings, Tiles for, 684 

Immersion heater, Dual, 1169 

Indicator lamp assemblies, 390, 844 

Indicator lamp, Twin-filament, 976 

Indicator, Magnetic three-position, 76 

Indicator strip, Multi-socket, 264 

Induction heaters, 434, 976, 1120, 1168 

Induction tracer, 806 

Inspection light, 560 
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Instrument movement, Bench type, 637 

Insulating lacquer, 508 

Insulating paper, Glass, 298 

Insulator, Glass fibre stay, 77 

Invertor units, D.c./a.c., 1036 ° 

Ionisation chamber, 1122 

Kettle, High-speed automatic, 1037 

Lacquer, Insulating, 508 

Laminated plastic sheets, 683 

Lamp, Table, 719 

Lamps: Microminiature, 508; Mushroom, 
638; Fluorescent, 806; Push-button 
and indicator, 844; Twin-filament 
indicator, 976; Sub-miniature, 1085 

Lighting controller, 940 

Lighting fittings: Adjustable, 128; Street, 
185, 760; Combined heat and, 229; 
Fluorescent, 230, 391; Flameproof 
sodium, 264; Circular fluorescent, 296} 
Decorative, 296, 718; Dust and water- 
tight television, 432; Store type 
fluorescent, 682; Hospital type, 720; 
Domestic, 1169 

Limit bridge, 597 

Limit switch arms, 976 

Line protector, Gas-filled, 354 

Line tap, Bi-metal, 976 

Liquid level alarm switch, 561 

Liquid level controls, 682, 896 

Lubricant dispenser, 718 

Magnetic extractor, 298 

Magnetic indicator, 76 

Massager, Foot, 807 

Materials tester, Non-destructive, 844 

Measuring and control system, 596 

Metals, Rare earth, 1120 

Meters: Multi-range, 185; Frequency/ 
capacitance, 845 

Micro-switch, Waterproof, 228 

Microvoltmeter, A.c., 597 

Mixer, Food, 1037 

Motor, Ratchet-free stepper, 229 

Motor speed controller, 719 

Motor starters: Pushbutton, 508; Flame- 
proof, 844; Marine type, 896; Pendant 
pushbutton station for, 1168 

Motor winding encapsulation, 638 

Motors, Slip-ring, 940 

Multi-range meter, 185 

Oil dielectric test set, 265 

Oscilloscopes: Dual-beam, 76; Rack 
mounted, 561; Portable, 1122 

Ovens, Baking, 684 

Overhead line suspension clamp, 637 

Phasing device, 1036 

Photocell, Infra-red, 298 

Photo-electric detector, 761 

Photo-electric equipment, Transistorised, 


977 

Photo-electric on/off controller, 1121 

Photographic exposure meter, 266 

Plastic sheets, Laminated, 683 

Plug, Improved 13 A, 941 

Plugs and sockets, Crimping type, 1084 ° 

Plugs, sockets and couplers, Armoured, 897 

Potentiometers: Sub-miniature, 265; Pulse 
measuring, I12I 

Power supply units: Stabilised d.c., 41, 
391; Transistor circuit, 266, 719, 941 

Prepayment timer, 432 

Press tool protection equipment, 1036 

Pressure switch, Miniature, 807 

Pressure transducer, Miniature, 1120 

Printing machine, Component, 845 

Process timer, 298 

Projection tube, Industrial, 434 

Proportional controller, 896 

Proximity detector, 228 

Proximity switch, 940 : 

Pulse_generator, Portable, 433 

Pulse measuring potentiometer, 1121 

Pulse switch, Adjustable, 432 

Pushbutton switches: Flameproof, 596; 
Pendant, 1168 

Push buttons, Panel mounting, 844 

Radiation monitors, 638 

Rare earth metals, 1120 

Ratio transformers, 1121 

Recorders: Industrial direct-writing, 1036; 
Ultragraph, 1084 

Rectifiers: High voltage silicon, 76, 683; 
Silicon controlled, 265; Xenon-filled 
ao Neier 636; Electro-plating, 
71 

Refrigerated fish cabinet, 638 

Refrigerators, Domestic, 42, 186, 230, 354, 
598, 638, 807, 942, 978; Battery- 
operated, 297 7 


Relays: Control, 76; Rotary stepping, 127; 
Latching, 560; Dry reed, 636; Pro- 
tective, 761; Vacuum switch, 845; 
Plug-in, 1084; Time delay, 1120; 
Miniature d.c., 1121 

Remote indication system, 1036 

Resins: Cable joint sealing, 637; Flexible, 
941 

Resistors: Precision, 434, 806, 896; Carbon, 
6373 Miniature wire-wound variable, 

45 

Sag calculator, 560 

Saw blade, Side-cutting, 352 

Seam-welding blanks, 760 

Self-fluxing wires, 229 

Shaft-position encoders, 845 

Shavers, Dry: Battery operated, 297; Mains 
operated, 898, 978 

Shorted turn detector, 636 

Silicon diodes, Miniature, 77, 977 

Socket outlets: Plaster-depth, 127; Multi- 
gang, 354 

Solder, Aluminium, 761 

Spark erosion equipment, 353 

Speed controller, 719 ; 

Spring material, Conductive, 1036 

Square-wave unit, 266 

Stepper motor, Ratchet-free, 229 

Strapping tape, 718 

Street lighting fittings, 185, 760 

Stud welding equipment, 762 

Surface heater, Flexible, 896 

Switch surround, Luminous, 41 

Switches: Time, 41, 560; Water heater, 
77; Vacuum, 186; Waterproof micro, 
228; Improved isolating, 265; Adjust- 
able pulse, 432; Liquid-level alarm, 
561; Electronic micro, 561; Flame- 
proof push-button, 596; Float, 682; 
Capacity operated, 684; Miniature 
pressure, 807; Proximity, 940; Limit, 
976; Water level, 1084; Ceiling, 1169 

Table lamp, 719 

Tape, Armature banding, 128 

Tapes, Heating, 760 

Telephone answering machine, 683 

Terminal block, Flexible, 229 

Test equipment, Automatic, 897 

Test set, Oil dielectric, 265 

Thermocouple wires, Miniature, 683 

Thermostat, Room type, 942 

Tiles for illuminated ceilings, 684 

Time switches: Portable, 41; Seven-day, 
560 

Timers: Process, 298; Prepayment, 432; 
Automatic reset, 761 

Toaster, Automatic, 598 

Towel rails, Heated, 127 

Transducer, Miniature pressure, 1120 

Transformers: Resin-cast current, 4323 
Ratio, 1121 

Transient voltage surge detector, 353 

Transistor analyser, 509 

Transistor circuit power supply units, 266 

Transistor tester, 807 

Transistors, Power, 229 

Trigger generator, Portable, 433 

Triodes, Industrial heating, 41 

Ultragraph recorder, 1084 

Vacuum cleaner, 392 

Vacuum switch, 186 

Valve voltmeter, 762 

Valves, Water-cooled, 41 

Vibration meter, 942 

Volt-ammeters, Clip-on, 229 

Voltmeters: Contact making, 42; Digital, 
509; Valve, 762; A.c. convertor, 941 

Warning system, Excess demand, 42 

Washing machines, 392, 598, 1037, 1085, 
1122 

Waste disposal unit, Heavy duty, 897 

Water heater, Under-sink, 598 

Water level switch, 1084 

Weighing controller, Electronic, 265 

Welding electrode, General purpose, 976 

Welding electrode holder, 637 

Welding equipment, Stud, 762 

Wire cutting, stripping and twisting machine, 

6 


9 
Wire gauge, 940 
Wire stripping solution, 844 
Wire-wound control, Miniature, 845 
Wires: Self-fluxing, 229; Miniature thermo- 
couple, 683 ‘ 


New Year Honours, 39 
New Zealand: Electricians’ Amendment Act, 


19; Aluminium conductor for, 69; 
Cook Strait power cable project, 5043 
Switchgear for, 929 
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Newman Industries: Electronics Division, 
175; Israel motor manufacturing project, 
$04 

Niagara Falls power plant inaugurated, 306 

Nickel and chromium recovery in electro- 
plating, 30 

Nigeria: Oil-filled cables for, 389; Investment 
opportunities in, 427; Asbestos products 
factory for, 754; Domestic appliance 
sales in, 970 

Non-ferrous metals review, 396 

North Eastern Electricity Board: South 
Shields offices, 215; Tariff increases, 2603 
Supply breakdowns, 501; Rural electrifica- 
tion, 533; New Service Centres, 797 

North Merseyside Street Lighting Consultative 
Committee, 70 

North of Scotland Hydro-Electric Board: 
Aberdeen Area’s 5,000th cooker in Cor- 
poration houses, 306; Glen Nevis scheme, 
341; Loch Awe contracts, 343; Annual 
report, 372, 417; Support for, 531; 
Lednock power station, 669; Hebrides 
supply link, 799; Supplies in remote 
areas, 874; Opposition to transmission 
line project, 971; Support for, 1074; 
Taynuilt substation, 1155; V-h.f. radio 
network shared with, 1157 

North Western Electricity Board: Borrowdale 
overhead lines inquiry, 173, 970; Tariff 
increases, 628; Industrial demonstration 
centre, 883 

Northern Ireland: Belfast University building, 
171; Coal prices inquiry, 212; Report on 
industrial development facilities, 343; 
Belfast West power station completed, 
847; Londonderry off-peak tariff, 881; 
River Bann cable crossing, 934; Switch- 
gear for, 1160 

Northern Rhodesia, Winding engines for, 668 

Norway: Electricity supply from ships, 177; 
Growing interest in exports, by Aage 
Snilsberg, 827; Halden nuclear reactor, 


957 

Norwich main drainage pumping station, 1081 

Nuclear agreement, Anglo-Soviet, 928 

Nuclear damage, Draft convention on liability 
for, 926 

Nuclear Developments, Formation of, 713 

Nuclear engineering courses, 523 

Nuclear and h.v. equipment exhibition, 795 

Nuclear power, Coal and, 1135 

Nuclear power consortia, Combination of, 192, 
211 

Nuclear power costs, 753 

Nuclear power in India, 619 

Nuclear power position, 646 

Nuclear power research laboratories, 364, 369 

Nuclear power stations: Oldbury, 32; Oper- 
ating experience, 48; Japanese project, 
175, 840; Swedish projects, 197; Re- 
liability of Calder Hall reactor, 236; 
Export prospects, 260; Berkeley progress, 
267; Hinkley Point, 303, 339, 803, 9293 
Anglesey site, 341, 503, 668; West 
German, 504; Spanish project, 5263; 
Sizewell, 576, 710; Symposium on 
electronic instrumentation for, 616; Brad- 
well, 752, 971; Losses in erection of, 816; 
Emergency power supplies in, 816; 
Trawsfynydd, 925, 1035; Calder Hall 
power increase, 926; Wylfa inquiry, 
970, 1032; Dungeness, 1065; Hunterston, 
1118 

Nuclear powered ships, 625, 1087, 1123, 1164 

Nuclear projects, Experimental, 501 

Nuclear reactors: American accident, 48, 71; 
Indian research, 119; Pressure vessels for 
gas-cooled graphite-moderated, by M. J. 
Noone and R. F. Bishop, 165; Swedish 
programme, 197; World Directory of, 
206; Reliability of Calder Hall, 236; 
VERA low power, 368; Dounreay, 426, 
753, 830; Low-power, 426; NESTOR, 
531; Harwell course, 534; Progress on 
advanced gas-cooled, 779; 1962 sym- 
posium venue, 822; Calder Hall per- 
formance, 925; British research, 9253 
Halden boiling heavy water, 957 

Nuclear research station, Closure of, 852 

Nuclear research, University, 536 

Nuclear simulator, Order for, 104 

Nuclear submarine, Equipment for, 668 


Osirvary— 
Adams, M. H., 791 
ts a ar 256 

_ 4\pthorpe. + H., 539 
“Arnold, A., 665 — : 


Ayers, A. L. M., 968 
Barford, A. W., 791 
Barker, J. M., 256 
Barnacle, D. W., 209 
Botwright, D., 123 
Brandreth, F. H., 209 
Butterworth, E., 625 
Byrne, F., 1114 
Calverley, J. E., 708 
Chase, S., 426 

Coldwell, J. D., 179 
Cole; C. B., 1i14 
Coode-Adams, Dr. W. R. C., 1030 
Corbett, R. A., 302 
Croft, Sir Arthur, 337 
Cunningham, A., 65 
Davis, P. K., 179 
Dawes, J., 835 
Dickinson, S. M., 65, 123 
Donovan, W., 835 
Drysdale, Dr. C. V., 302 
Edwards, E., 426 

Elis, 5.21 jetes 
Endicott, F. W., 625 
Fitter, C. H., 65 

Fraser, L. .Bi,)501 
Freemont, R. W., 209 
Fryer, E. G., I114 
Giordani, Prof. Francesco, 209 
Glinn, R. J., 968 

Goff, F. E., 38 

Goodall, A. C., 38 
Graely, J. W., 752 
Heath, W. G., 256 
Heath, W. J. B., 501 
Til, Jo L.5, 835 
Houghton, F. H., 1077 
Hunt, A. J., 924 

Janes, A. E., 123 
Kirchner, R., 665 
Kirkwood, H., 209 
Kramer, C. M., 1030 
Lawley, K. C., 1154 
Linay, E. C., 38 
Longley, R., 968 
McArthur, A. W. C., 256 
McDougall, A., 209 
Mackay, H., 709 
Marston, Lt.-Col. G. S., 179 
Mellor, H. B., 179 
Merralls, R., 65 
Merrells, 1114 

Morcom, Lt.-Col. R. K., 835 
Morgan, J. T., 426 
Morshead, L. R., 968 
Nelson, J. E., 337 
Noble, A. D., 337 
Papworth, J. W., 179 
Parr, G., 1030 

Parsons, L., 256 

Penn, Capt. A. E., 665 
Redfern, D. C., 709 
Reynolds, Mrs. R. D., 384 
Roger, Sir Alexander, 665 
Rowledge, E. G., 752 
Ryde, J. W., 924 
Sanders, R. Y., 302 
Schrédinger, Prof. E., 65 
Scott, John, 1114 
Shakeshaft, F., 1077 
Sharpe, A. L., 209 
Shaw, W. A., 877 
Spencer, H. V., 384 
Springate, Major F., 625 
Sproull, Major-General A. W., 539 
Squire, R., 587 
Stonehouse, M. D., 924 
Symon, K., 65 

Symons, H. D., 179 
Taylor, E. A., 539 
Taylor, R. C., 1030 
Walker, Sir William, sor 
Warren, Sir Hugh, 1114 
Watson, B. L., 539 
Watson, E. F., 65 
Willby, S. G., 1154 
Williams, F. G., 665 
Woods, T., 302 

Wright, R., 209 

Wright, S. J., 924 
Young, A., 256 


Office lighting, by R. G. Hopkinson, 931 

Oil-filled cables, by G. R. Bishop, 763 ; 

Oil preservation systems, by A. T. Chadwick, 
D. H. Ryder and A. E. Brierley, 200 | 

Oldbury nuclear power station: Circulating 
water system contract, 32 

Orders, Home and overseas, 974, 1979, 1160 
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Organisation for European Economic Co- 
operation: Electricity supply industry 
inquiry, 1087 

Overhead lines, see Transmission lines 

Overhead low-voltage distribution, Use of all- 
aluminium conductors for, by W. J. 
Nicholls, 1144 

Overseas engineers, Training, by J. E. Holden, 
157 

Overseas investment, 320 

Overseas manufacture, 
V. S. Riscoe, 142 

Owen Falls hydro-electric scheme, 117 

Oxford University developments, I015 


Investment in, by 


PaInTINGs, Exhibition of fluorescent 
lighting of, 504 

Pakistan: Warsak scheme inaugurated, 217; 
Voltage regulators for, 758; Small 
industries in India and, by Austen Albu, 
1147 

Paper coating machine, High speed, 304 

Paper conversion factory, Electrical controls 
at a, 617 

Paper making machine, Variable speed drive 
for, 430 

Parliament, Industry and, by Austen Albu, 
251, 311, 377; by George Darling, 743 

Parliamentary report, 426, 501, 536, 601, 625, 
Lees 752, 792; 852, 874, 925, 1087, 1123, 
1164 

Parsons, C. A., & Co.: Mechanical research 
laboratory of, 1116; Australian Minister’s 
works visit, 1118 

Partridge, Wilson & Co.: Scottish factory for, 
792; Seaborne exhibition of, 1079 

Patent Office annual report, 928 

Permanent Magnet Association lecture, 930 

Petters, Hamble Division of, 34 

Philippines, Cotton mill equipment for, 666 

Philips’ Colombian lamp factory, 341 

Philips Electrical, Domestic appliance plans, 
389 

Photomultiplier tube symposium, 852 

Physical Society exhibition, 87, 95 

Pickles, Sir John, Portrait of, facing p. 992 

Pilkington Brothers, South African insulator 
plant of, 753 

Pipelines: Flexible submarine gas, 66; B.S. 
Specification for arc welded, 1143 

Pirelli-General Cable Works: High-voltage 
laboratory of, 204; Sir Christopher 
Hinton’s visit to, 629 

Plant operation in hazardous areas, by W. J. ee 
Cocks, 395 

Plasma, High energy, by J. J. Matthews, 735 

Plasma physics, 363; Introduction to, by 
W. B. Thompson, 367; Engineering 
aspects of, by R. Carruthers, 526 

Plastics in engineering, 1095 

Plastics report, 38 

Platinum metals, Pamphlet on uses of, 714 

Plessey Co., New laboratory of, 502 

Plugs, Device for preventing children’s 
misuse of, 373 

Poland, Floating dock for, 757 ‘ 

Post Office: Developments, 213; Capital 
investment, 339; White Paper on plans 
of, 626; Fleet Building opened, 667; 
Contract profit margins, 709 

Potato husbandry, Electricity and, 842 

Power Construction, Brochure by, 925 

Power failures: Newcastle, 501; Large-scale 
South of England, 879, 906, 915, 948, 964 

Power plant manufacturers’ co-operation, 774 

Power station cooling water, Studies on effects 
on fish of, 63 

Power station efficiencies, 690, 710 

Power station sites: Holme Pierrepont, 303 
Scottish slurry-burning, 211; West Bur- 
ton, 338, 374; Anglesey nuclear, 341, 
503, 668; Sizewell nuclear, 576, 7103 
Objection to Calshot, 626; Yorkshire, 
674; Co. Durham, 852; Wylfa nuclear, 
970, 1032; Fife, 1080 

Power stations (see also Nuclear power stations) : 
Bold, 31; Commissioning of Blyth s° Bee 
by A. E. Powell and E. Forth, 60; 1960 
coal consumption of, 120; McKay 
Creek, 172; West Thurrock, 299, 7583 
Aberthaw, 321; West Burton, 338, 374) 
1159; Application of automatic data 
logging to, by J. E. O’Breen, 365; Drake- 
low “ C,” 387; Extension for steelworks, 
427; Tilbury “B,” 535, 5935 Blyth “ B,” 
591, 1079, 1161; High Marnham, 592; 
Lednock hydro-electric, 669; Spondon 
“Hy” 745; Komati (Transvaal), 7473 
Uskmouth “ B,” 757, 859; Elland, 783; 
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Belfast West, 847; Design differences, 
8573 compared, 859, 974; Staythorpe 
““B,” 859; Skelton Grange ““B,’’ 8593 
Kearsley, 927; Brighton “B,” 969; 
“Go slow” at, 970; Coal consumption 
of, 1031; Russian, 1114; Kincardine, 
III7 

Power stations compared, 859, 974 

Precision measurements, by A. Felton and 
G. H. Rayner, 73 

Press, Large extrusion, 787 

Price agreements, 276 

Price increases, 260 

Printed circuits: State enterprise in, 7923 
New factory opened, 935 

Processes of manufacture, Photographs of, 
144-148, 160-162; Correction to caption, 
210 

Production and employment, 154 

Production engineering, Booklet on training 
in, 593 

Productivity study teams, I71 

Promise and performance, 319 

Provincial survey, 1033 

Public buildings, Lighting installations of 
African, 118 

Pumped storage scheme, Russian, 757 

Pumping station, Main drainage, 1081 

Purchase tax: Block storage heaters, 426 

Pyrotenax, Silver jubilee of, 838 


Quatity and price, 816 


Racecourse enclosure underfloor heating, 
388 

Radar equipment, Swedish order for, 430 

Radiation Group: Export subsidiary of, 67; 
Catering equipment company, 428; New 
showroom of, 533; New headquarters of, 
838; Works visit, 1083 

Radiation protection, Draft regulations for, 627 

Radio & Allied (Holdings), G.E.C. acquisition 
of, 386 

Radio and Electronic Component Manu- 
facturers’ Federation: Annual report, 
710; Exhibition, 906, 916-920, 970 

Radio for forest fire control, 883 

Radio servicing, Competition for improving, 
gII 

Radio telescopes: Giant American, 3513 
New British, 922; Interferometer, 1164 

Railway electrification: British programme, 
31, 257; Films on, 32; Liverpool- 
Crewe_line; 71; Third rail; by T. R: 
Hume, 89; Interim reports on Glasgow 
line failures, 183, 1109; London-Man- 
chester line, 213, 257; Indian, 223, 320; 
Switchgear for, 257; Mobile laboratory, 
300; 1960 conference proceedings, 454; 
Glasgow surburban lines tests, 5313 
Train “‘ turn round ” time, 873; Cost of 
experience, 906; Electric traction, by 
J. A. Broughall, 921; Kent Coast progress, 
1031; Interim report on N.E. London 
line failures, 1096, 1109; Completion 
date for Crewe line, 1123; Chilean 
project, 1159 

Railway Modernisation Conference, 65, 744; 

BI 74s Poa 

Railway traction model, by A. L. Williams, 563 

Railways: Gas turbine locomotive, 1163 
Talks on modernisation programme, 1743 
Automatic crossing barriers, 303; Ex- 
perimental tube tunnels, 591; Question 
on motive power, 625; South African- 
made electric train, 627; Reproduction of 
early Cassier’s Magazine number on 
electric, 656; Diesel locomotives, by 
A. D. Swanston and B. W. Towell, 740; 
Large order for locomotives, 837; Ilford 
train washing plant, 839; Booklet on 
Tyneside electric trains, 1014; Dr. 
Beeching on modernisation programme, 
1078; Metropolitan Line modernisation, 
1082; Japanese monorail train, 1119; 
Cost of proposed Victoria tube line, 1164 

Reactive power, by W. Casson, 675 

Reactors, Nuclear, see Nuclear reactors 

Record Electrical Co., Jubilee of, 1117 

Rectifiers: The silicon-controlled, by A. E. 
Garside, 3; Silicon power, by A. J. 
Blundell, A. E. Garside, R. G. Hibberd 
and I. Williams, 250; ‘ Trinistor ” 
silicon controlled, 502 

Refrigerator Fair, 794 

Refrigerator survey, supplement to issue dated 
28th April 
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Refrigerators: Production figures, 67, 258, 435; 


627, 794, 1079; Short time at factory, 
174; Electrolux 1961 range, 1863; Pros- 
pects for domestic, 192, 212; Inquiry 
into marking of imported, 258, 588; 
Price reduction, 793; Council houses, 
881; Morphy-Richards new factory, 891; 
B.S.R. model announced, 1034; Re- 
dundancy at factory, 1158 


Remploy: New headquarters of, 34; London 


showroom of, 839 


Reports and Dividends— 


Aberdare Holdings, 640, 810 

Aiton & Co., 1126 

Allen, W. H., Sons & Co., 80, 1042, 1126 

Allen West & Co., 769, 984, 1043 

Allgemeine Elektricitats Gesellschaft, 600 

Aron Meters, 1126 

Associated Electrical Industries, 512, 640, 
768 

Automatic Telephone & Electric Co., 1043, 
1090 

Babcock & Wilcox, 769, 850 

Bakelite, 512 

Baldwin, H. J., & Co., 28, 680 

Belling & Co., 680 

Belliss & Morcom, 1172 

Belmos Co., 28 

Bolton, Thomas, & Sons, 442, 984 

Bray, E. N., 894 

British Electric Resistance Co., 640 

British Engine Boiler & Electrical Insurance 
Co., 728 

British Insulated Callender’s Cables, 728, 
850 

Brook Motors, 80, 851, 1042 

Bruce Peebles & Co., 28, 558, 851 

Bulpitts (Swan Brand), 558, 769 

Burco Dean, 226, 984 

Bylock Electric, 640 

Cable & Wireless (Holding), 811 

Cambridge Instrument Co., 442 

Camp Bird, 28 

Chloride Electrical Storage Co., 640, 810 

Clarke, Chapman & Co., 402 

Clarke, T., & Co., 811 

Contactor Switchgear, 811 

Courtney, Pope (Holdings), 600 

Crabtree Electrical Industries, 358 

Crompton Parkinson, 1043 

Davis & Timmins, 728, 1043 

Desoutter Bros. (Holdings), 512, 680 

Dimplex, 600 

Dorman, W. H., & Co., 984 

Dowding & Mills, 728 

Efco, 1090 

Eleco, 728 

Electric Construction Co., 1172 

Electric & Musical Industries, 402 

Electrical Apparatus Co., 728 

Electrical Components (Holding), 270 

Electro Dynamic Construction Co., 316 

Elliott-Automation, 168, 769, 1042 

Enfield-Standard Power Cables, 769 

English Electric Group, 358, 984, 1172 

Ericsson Telephones, 512, 680 

Ether Langham Thompson, 402 - 

Ever Ready Co. (Great Britain), 938, 1090 

Falk, Stadelmann & Co., 1090 

Ferranti, 1172 

Firth Cleveland, 80, 1043, 1090 

Gardiner, Sons & Co., 641 

Gas Purification & Chemical Co., 402 

General Cable Manufacturing Co., 168 

General Electric Co., 226, 442, 558, 680, 
728, 769 

Glover & Main, 938 

Goblin (B.V.C.), 168, 402 

Green, E., & Son, 80, 984 

Hackbridge Holdings, 80 

Hall-Thermotank, 358, 402 

Harland Engineering Co., 728, 1042 

Harper Engineering & Electronics, 80 

Hartley Baird, 28 

Head Wrightson & Co., 168, 938 

Heatrae, 851 

Hobson, H. M., 512 

Holophane, 851 

Hoover, 358, 442, 640 

Howden, James, & Co., 641 

International Combustion (Holdings), 358, 
402 

International Computers & Tabulators, 126, 
984 

Johnson & Phillips, 1042, 1090 

Johnson, Richard, & Nephew, 938 

Kango Electric Hammers, 769 

Kerry’s (Great Britain), 811 

Laurence, Scott & Electromotors, 769, 984 


Lightfoot Refrigeration Co., 1126 

Lucas, Joseph (Industries), 641 

Marco Refrigerators, 80, 1090 

Mavor & Coulson, 811 

Mawdsley’s, 769 

Midland Electric Manufacturing Co., 402, 


512 
Morgan Crucible Co., 80, 1043 
Morris, Herbert, 680 
Muirhead & Co., 126 
- Newman Industries, 680 
Parkinson Cowan, 358 
Parsons, C. A., & Co., 728, 810 
Permali, 226, 1126 
Philips Gloeilampenfabrieken, 512, 640 
Philips’ Incandescent Lamp Works Holding 
Co., 512 
Pifco Holdings, 558 
Pilot Radio & Television, 894 
Plessey Co., 894, 938 
Pressed Steel Co., 894 
Pullin, R. B., & Co., 126, 316 
Pyrotenax, 226 
Radiation, 851 
Radio & Allied (Holdings), 442, 680, 728, 851 
Rediffusion, 1172 
Relay Exchanges, 680 
Reliance-Clifton Cables & Industrial Pro- 
ducts, 984 
Reyrolle, A., & Co., 680, 768 
Richardsons, Westgarth & Co., 1172 
Sanders, Wm., & Co. (Wednesbury), 769 
Sangamo Weston, 640 
Scholes, George H., & Co., 729 
Scott, James (Electrical Holdings), 126 
Scottish Cables (South Africa), 680 
Senior Economisers, 641 
Shipton, E., & Co. (Holdings), 270, 984 
Siemens & Halske A.G., 810 
Simms Motor & Electronics Corporation, 
_ 851; 938, 984 
Simon Engineering, 680, 984 
Smith, S., & Sons (England), 938 
Southern Areas Electric Corp., 680, 769 
Staveley Coal & Iron Co., 316, 558 
Stone, J. & F., Lighting & Radio, 728 
Stone-Platt Industries, 1043 
Strand Electric Holdings, 680 
Sturtevant Engineering, 851, 1042 
Telegraph Condenser Co., 442, 728 
Telephone Rentals, 769 
Thompson, John, 1042 
Thorn Electrical Industries, 894 
Tube Investments, 811 
Ultra Electric (Holdings), 168, 728 
Ultra Electronics, 984 
Ultra Radio & Television, 894 
Vaetric, 126, 769 
Venner, 226 
Vent-Axia, 358 
Walsall Conduits, 1043, 1090 
Ward & Goldstone, 1172 
Ward, Thos. W., 512 
Watford Electric & Manufacturing Co., 640 
Weir, G. & J., 811 
Weir, G. & J., Holdings, 558, 894 
Westinghouse Brake & Signal Co., 126 
Westool, 168 
Wigfall, Henry, & Son, 851 
Wilkins & Mitchell, 80 
Wolf Electric Tools (Holdings), 558, 851 


Requirements for continued expansion: Rapid 
technical change, by A. M. Browne, 9993 
Rising costs, by Viscount Chandos, 10003 
Monopoly buyers, by S. Z. de Ferranti, 
1000; Surplus capacity, by A. Lindley, 


too1; Encouraging exports, by H. H.. 


Mullens, 1002; Joint achievements and 
responsibilities, by H. G. Nelson, 10033 
Specialist suppliers a source of weakness, 
by Sir Charles Westlake, 1004 

Research, Co-operative, 816 : 

Resistors: Liquid earthing, 841; Data on 
precision, 1159 

Restrictive Trade Practices Court: Trans- 
former agreement hearing, 114, 568, 5833 
Agreements declared void, 1080 

Restrictive Trading Agreements, Report on 
work of Registrar of, 259 

Resuscitation from shock, 774 

Retriever, Cable repair ship, 899 

Reyrolle, A., & Co., Leeds office of, 308 

Rheidol hydro-electric scheme, 1159 

Rheostatic Co., Birmingham offices of, 388 

Rhodesian Council Chamber lighting, 118 

Rich & Pattison (Birmingham), New premises 
of, 504, 1082 

Rising costs, by Viscount Chandos, 1000 

River Bann cable crossing, 934 
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Rivlin Instruments factory extension, 880 

Road heating: Basildon installation, 70; 
Arterial and ring roads, 1078 

Rolling mills: Equipment contract, 670; 
Automatic programming for hot reversing, 
by T. E. S. Rickard, 741 

Rotron Controls, Formation of, 260 

Royal Aircraft Establishment, High-speed 
wind tunnel at, 580 

Royal College of Advanced Technology, 
Opening of, 969 

Royal Commercial Travellers’ Schools, Appeal 
on behalf of, 668 

Royal Society conversazione, 886 

Rubber, Thawing plant for frozen, 246 

Russell, J. W., Jubilee of, 842 

Russia: Electricity in, 18; Large turbo- 
generator, 118; Rubber thawing plant 
for, 246; British equipment for, 262, 
1080; 1960 electrical production, 303; 
Women engineers in, 387; Pumped 
storage scheme, 757; Atomic scientists’ 
British visit, 836; Moscow trolley-buses, 
873; British Trade Fair in Moscow, 900, 
963; Power station construction, III4 

Rutherford Laboratory, 839 


SaLarIEs: Engineering staffs, 71; En- 
gineers’, 235; State corporation, 520 
Satellites: Tracking station, 215; E.h.v. 

generator for, 713; Communications, 
792, 852,929 : 
“* Scanning the Provinces ”’ publication, 1033 
Scholarships: Apprentices travelling, 172; 
English Electric, 668; Hoover university, 


1035 
School, All-electric, 1114 
Scientific equipment, Scheme for sharing, 667 
Scientific instrument exhibition, Physical 
Society’s, 87, 95 
Scientific Instrument Manufacturers’ Associa- 
tion, New journal of, 257 
Scientists and technologists, Annual output of, 
606 
Scottish electrical industry, 625 
Scottish electricity supply, Inquiry into, 426, 
450, SOI, 536, 601 
Seat reservation system, Electronic, 758 
Semiconductors: and transistors, by 
L. J. Davies, 329; Exhibition, 506; 
Applications laboratory, 531; Price re- 
ductions, 927 
Sennar Burri power scheme inaugurated, 926 
Service Centres: Nottingham, 340; North 
Eastern Board, 797; Gloucester, I119 
Shaver, New type of electric, 249 
Shell Centre lighting, 259 
Ships: Electricity supply from, 177, 8733 
Questions on nuclear powered, 625, 1087, 
1123, 1164; Electrical installations, 646, 
673, 756; Electromagnetic mooring of, 
749; Fisheries research vessel, 8533 
Cable repair, 899; Cement carrier, 1160 
Shop stewards’ secretary, Resignation of, 67 
Showrooms: Cooker manufacturers’, 119; 
Floor warming, 263; Radiation Group, 
533; Lighting, 630; Electronic equip- 
ment, 927; Space heating, 930; Elec- 
tricity Board’s, 1117 
Siemens & General Electric Railway Signal 
Co., Change of name of, 72 
Sign, Piccadilly Circus electric, 1118 
Silicon-controlled rectifier, The, by A. E. 
Garside, 3 
Singapore, Equipment for, 533, 589, 882 
Sinter plant, Steelworks, 212 
Sizewell nuclear power station project, 576, 710 
Skelton Grange “‘ B ” power station, Descrip- 
tion of, 859 
Small industries in India and Pakistan, by 
Austen Albu, 1147 
Smoke control areas, 30 
Socket-outlets, Multi-gang, 320 
Sodium lamps, Supply position for, 260 
Solar cell installations, Marine, 1078 
Solartron Laboratory Instruments, New factory 
of, 117 
Sound absorbing materials, Booklet on, 32 
Sound equipment exhibition, 534 
South Africa: Hoover assembly plant in, 68; 
J. H. Fenner & Co.’s activities in, 173; 
Decimal currency in, 305; Motors for 
gold mines, 306; Turbo-generator sets 
for, 627; First electric train produced in, 
627; Large boilers for, 666; Insulator 
manufacture in, 753; Control equipment 
for, 758; Orange River development 
- scheme, 798 


South Eastern Electricity Board: 
undertaking transferred to, 821; 
heating conference, 879 

South of Scotland Electricity Board: Slurry- 
burning power station project, 211; 
Braehead power station extension, 211; 
Reinforcement schemes, 340, 670, 7983 
Annual report, 492; Show for old age 
pensioners, 661; Lothian power station 
project, 756; Buried type transformers for, 
797; Pipeline compression cable for, 839; 
Booklet by, 840; Fife power station 
proposal, 1080; Kincardine cable con- 
tract, I117 

South Wales Electricity Board: Staff magazine, 
69; Council houses service charge 
dispute, 576; Number of farms connected, 
925; Bridgend showrooms, II17 

South Wales Electricity Consultative Council, 
625 

South Wales Switchgear, Factory extensions of, 


Purley 
Floor 


67 

South Western Electricity Board: Street 
lighting charges increased, 113; Gas 
turbo-generator for Porlock, 215; Tariff 
increases, 307; Refrigerator Fair, 794; 
Window display competition, 930, 1032; 
New method of hotel assessment, 1073 

Southern Electricity Board: ‘Tariff increases, 


217 

Southern Rhodesia: Council Chamber lighting 
installation, 118; Electricity Supply 
Commission’s annual report, 378 

Southern United Telephone Cables, Change 
of name of, 339 

Soviet Technology Digest, 38 

Space consortium, Formation of, 236, 257 

Space, Investigating, by J. A. Ratcliffe, 911 

Spain: Ex-London trolley-buses for, 199; 
Nuclear power station project, 526; 
Cable extruder for, 534; Report of F.B.I. 
delegation to, 837 

Specialist suppliers a source of weakness, by 
Sir Charles Westlake, 1004 

Speed control system, Paper making machine, 
430 

Spencer Steelworks, Switchgear for, 214 

Sphere-gaps, The breakdown of, by E. Kuffel 
and A. S. Husbands, 370 

Spicers, Electrical controls at 
factory of, 617 

Spin and tumbler dryers survey, supplement 
to issue dated 6th January. ; 

Spondon “‘ H ” power station, Official opening 
of, 745 me 

Stability problems with h.v. transmission, by 
T. W. Berrie, 49 

Staff, Compensation of, by J. W. Thomas, 631 

Standard Telephones & Cables, Window 
display by, 587 

Standards engineers’ conference, 564 

Standards, Revision of, 191 

Stansted Aerodrome runway lighting, 879 

Stationery factory, Electrical controls at a, 617 

Staythorpe “‘B” power station, Description 
of, 859 

Steam condensers, Axial, 793 

Steelworks: Equipment for, 40, 70, 214, 534, 
630; Sinter plant at a, 212; Power 
station extension, 427; Automation sys- 
tem for, 841 

Stein Atkinson Vickers Hydraulics, Factory 
lighting installation of, 628 

Street lighting: Lancashire co-ordination, 70; 
Increased charges, 113; Lightweight 
columns, 343; Special lanterns for City, 
385; Use of trolley-bus poles for, 4233 
Southport, 749; End of private supply 
to a village, 915 

Submarine, Nuclear, 171 

Substations: Transformers for Elland, 304; 
Explosion in a, 504, 668; Disused burial 
ground site for a, 661; Indoor packaged, 
881; Cross-Channel link, I115; Goole 
primary, 1123; Taynuilt, 1155 

Sudan: Diesel-electric locomotives for, 5033 
Sennar Burri power scheme inaugurated, 
926 

Supergrid: West Thurrock-Northfleet cross- 
ing, 16; South Shields route revised, 69; 
Tyne crossing, 172; Interconnections, 
215; Air-blast switchgear for, 5053 
Feckenham switching station, 757; Deve- 
lopment of the, by J. L. Egginton, 1009 

Superlamp expansion, 590 

Supply failures: Newcastle, 501; Large-scale 
South of England, 879, 906, 915, 948, 964 

Supply reinforcement schemes, Scottish, 340, 
670, 798 | ‘ 

Surplus capacity, by Arnold Lindley, 1oor 


Cambridge 
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Suspension clamps, Aluminium, by R. W. 
Farley and D. W. Paddon, 652 

Sweden: Nuclear power in, 197; Radar 
equipment for, 430, 882; Elliott-Automa- 
tion subsidiary in, 714; British Trade 
Fair plans, 792; Electronic components 
exhibition, 878; Keen competition in, 
_ by Nils Lundqvist, 1066 

Switchgear: standards, by Dr. H. F. 
_ Maass, 193; Large order for, 386 | 

Switching stations: Power station, 7; Super- 
_ grid, 757 

Switzerland, Domestic appliance market in, 
271 


TanGanyikan hydro-electric project, 

1160 

Tanker, Electrical equipment for a, 215 

Tariffs, Electricity: Merseyside and North 
Wales Board, 171; Southern Board, 217; 
Jersey, 259; North Eastern Board, 260; 
East Midlands Board, 307; South Western 
Board, 307; London Board, 386; York- 
shire Board, 427, 503; Farmers and, 625; 
North Western Board, 628; Midlands 
Board, 713, 1027; Eastern Board, 858, 
880; Londonderry, 881 ¥ 

Taynuilt substation, 1155 

Technical change, Rapid, by A. M. Browne, 
999 

Technical education, White Paper on, 48, 75 

Technical Training Week, 841, 922, 970 

Technical writing awards, 667 

Technicians, Employment of, 59 

paeieers Controls (Export), Formation of, 
1081 

Telcon Plastics, Formation of, 627 

Telecommunication equipment catalogue, 591 

Telecommunication tower project, 261 

Telecommunications Engineering and Manu- 
facturing Association, Annual dinner of, 
325 

Telecommunications research, Window display 
on, 587 

Telegraph and telephone apparatus, Census of 
Production figures for, 590 

Telephone Cables, Lord Chandos’ visit to, 506 

Telephones: Trans-Pacific cable project, 173, 
221; Post Office developments, 213; 
Increased F.D.M. trunk circuits, 216; 
London telecommunication tower project, 
261; South Bank cables, 536; Laying of 
Commonwealth cable commenced, 579; 
New cable to Canada, 626; Ceylon 
project, 629; New York apartment 
building, 798; Equipment for British 
Honduras, 882; Equipment for trans- 
atlantic cable, 882; Instrument sales, 925; 
Irish microwave link, 927; Cordless 
switchboard for the blind, 971; Loud- 
speaking equipment, 1087 

Television: Cameras for Canada, 213; Car 
factory installation, 342; Explanatory wall 
chart, 587; A.T.V. studio centre, 659; 
Dundee relay service, 758; Colour 
in Japan, 838; B.B.C.’s colour 


re- 
quest, 874; MReceiver research, 874; 
Colour tests, 925; U.S. colour tube 


exports, 925; Line standards and colour 
1087, 1123; Inter-continental prospects, 
1087 

Television Centre fire alarm system, 534 

Temperature-rise curves, Extrapolating, by 
J. J. Bates, 775 

Temporary electrical services, 342 

Thames Board Mills, Back-pressure plant for, 


757 

Thermal storage heaters: 
Domestic type, 588 

Thermocouples, Booklet on, 454 

Thermodare (Great Britain), New showroom 
of, 930 

Thermo-electric coolers, 1148 

Thin magnetic films for computer stores, 244 

Third rail electrification, by T. R. Hume, 89 

Thompson, John, Group, Changes in, 338 

Thorn Electrical Industries: Export display 
by, 170; Metal sculpture on Thorn 
House, 535, 7563 Merger of tube and 
valve interests, I116 

Thornton Lecture, by A. R. Cooper, 1071 

Tidal hydro-electric proposal, 1027 

Tilbury “ B ” power station, Plant for, 535, 593 

Tin Research Institute, Annual report of, 431 

Tool, Battery-operated portable, 795 

Trade by air, 626 

Train washing plant, Automatic, 839 

Training overseas engineers, by J. E. Holden, 
157 


New type, 5313 


XiV 


Training scheme, Manufacturers’, 75 
Transatlantic telephone cable, Equipment for 


new, 882 
Transelectronics, Bahamas factory of, 118 
Transformer manufacturers’ agreement, 


Restrictive Practices Court hearing of, 
114; Result of, 568, 583 

Transformers: E.R.A. report on impulse test 
currents, II; Ratio arm bridges, by 
C. G. Mayo, 110; Oil preservation 
systems, by A. T. Chadwick, D. H. Ryder 
and A. E. Brierley, 200; Grid substation, 
304; German order for, 338; Protection 
of Indian makers, 340; Ffestiniog, 429; 
Aluminium coil winding for, 532; 
for Singapore, 533; Large generator, 592; 
Arc furnace, 630; Encapsulated distribu- 
tion, 653; C.E.G.B. orders for, 713, 1079; 
U.S. power project, 756; Buried type, 
797; Axial forces in windings, by P. R. 
Vein, 817; Rapid changes, by G. S. 
Wilson, 912; Design calculations, 922; 
Rectifier for Cross-Channel link, 
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Transistors: Furnaces for production of, 261, 
629; and semiconductors, by L. J. 
Davies, 329; Reliability of, 450; Data 
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Transmission at 400 kV, 431 
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by P. F. Carson, 56; Large Russian, 1183 
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759; Mobile 3 MW unit, 428; 500 MW 
sets, 622; Back-pressure type for board 
mill, 757; Manufacturers’ co-operation, 
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Parliament buildings lighting, 118; Motor 
control gear for, 307; Electricity Board’s 
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Technology Centennial, 564,691; Nuclear 
power position, 646; Anti-trust suits in, 
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757; Description of, 859 
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supplement to issue dated 24th March 
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Victoria tube line, Cost of proposed, 1164 

Viscount Nuffield Paper, by Sir Willis Jackson, 
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showroom of, 263 

Volta River hydro-electric project, 503 
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Washing machine factory automation, 309 
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B.E.A.M.A. guide to, 722 
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to, 338; Generating plant for, 374; Pre- 
cipitators for, 1159 

West Thurrock-Northfleet supergrid crossing, 
16 

West Thurrock power station: Computer for 
boiler control at, 299; ‘Turbo-generator 
set for, 758 

Western Germany: Rapid advance of, by 
Dr. Bodo Bottcher, 282; Cologne Fair, 
303, 379; Transformers for, 338; Mark 
revalued, 406; Kahl nuclear power 
station, 504; Women’s. organisation 
officials’ British visit, 795; Hanover Fair, 
823; Continued expansion of electrical 
industry, 887; International Bakery 
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opportunities in, III5 

Westool works visit, 174 

What am I offered ?, by T. Counter, 287 

Whitworth Foundation Scheme, 1100 

Why the wholesaler ?, 605 

Wind-driven generator, 858, 895 

Wind tunnel, High-speed, 580 

Window display competitions, 31, 533, 930, 
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Windsor civic improvements, 972 

Wireless World, Jubilee of, 587 

Wiring Regulations interpretations, 355 

Workington Iron & Steel Co., Power station 
extension for, 427 

World trade in electrical goods, 149 

Wylfa nuclear power station inquiry, 970, 1032 


Y orKSHIRE Electricity Board: Window 
display competition, 31; Tariff increases, 
427, 503; Keighley substation explosion, 
504, 668; Low voltage in Leeds, 625; 
Ideal Homes and Food Exhibition stands, 
1035 

Yugoslavia, Airport lighting equipment for, 430 
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CENTRIFUGAL FANS 


are by far the most commonly used for all industrial purposes. 
On boiler plants, both large and small, they are used 
practically to the exclusion of other designs, and in view of 
the great improvement in efficiency in this design over the 
last few years, they are being used to an increasing extent for 


mine ventilation and other ventilation applications. 


The high efficiency obtained by Howden ‘backward’ 
aerofoil-bladed fans is the result of extended development 
testing and accumulated experience over a period of many 
years. Howden centrifugal fans have been developed for the 
highest operating efficiencies, while retaining stable operating 


curves, resistance to erosion and high mechanical strength. 


JAMES HOWDEN AND COMPANY LIMITED 
195 SCOTLAND STREET, GLASGOW, C.5 


and 15 GROSVENOR PLACE, LONDON, S.W.1 
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.. .» Pirelli-General cables carry, 


These cables are obtainable from 
G.E.C. Installation Equipment Group or direct from 
Pirelli-General Cable Works Limited. 
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